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(54) INK JET RECORDING PAPER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain ink jet recording paper, excellent in ink absorbing property 
and provided with high concentration of picture, by a method wherein at least one layer of ink 
receiving layers is formed by applying and drying liquid, containing at least fine solid particles and a 
low boiling point organic solvent. 

SOLUTION: The ink receiving layer of ink jet recording paper is constituted of inorganic or organic 
solid particles and air gaps formed between the particles. The air gaps are formed between fine 
solid particles by a method wherein coating liquid, containing fine solid particles, having a volume 
substantially equal to or more than that of hydrophilic binder and/or fine particle oil drops and 
hydrophilic binder, is applied on a bearer. In this case, a low boiling point organic solvent is added 
into the coating liquid whereby the forming of rough particles due to the agglomeration of fine solid 
particles is restrained when the air gaps are formed between fine solid particles and, therefore, 
not only a coating film, having high luster, can be obtained but also ink absorbing property is 
improved by increasing the capacity of air gaps. 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet record form characterized by being the ink opening acceptance layer formed 
on a base material in the ink jet record form which comes to prepare at least one or more-layer ink 
acceptance layer by carrying out spreading desiccation of the liquid with which at least one layer of 
this ink acceptance layer contained the solid-state particle and the low-boiling point organic 
solvent at least. 

[Claim 2] The ink jet record form according to claim 1 characterized by the voidage of the opening 
acceptance layer containing said solid-state particle being more than 100 capacity %. 
[Claim 3] The ink jet record form according to claim 1 or 2 which contains a solid-state particle 
and a hydrophilic binder in at least one layer of said ink opening acceptance layers, and is 
characterized by the weight ratios to these one sort of hydrophilic binders of this solid-state 
particle being 10 or more and less than 200. 

[Claim 4] The ink jet record form according to claim 1, 2, or 3 characterized by being this ink 
opening acceptance layer formed by said ink jet opening acceptance layer carrying out spreading 
desiccation of the liquid which has a solid-state particle and a hydrophilic binder at least, was made 
to carry out flocculation of this solid-state particle under hydrophilic binder existence, and was 
obtained. 

[Claim 5] In the Inkjet record form which comes to prepare at least one or more-layer ink opening 
acceptance layer on a base material The layer in the most distant location from this base material 
makes a hydrophilic binder a subject. An ink jet record form given in any 1 term of claims 1-4 
characterized by having the ink acceptance layer which is an ink acceptance layer (it is described 
as a swelling layer below) which does not have an opening, does not swell between this swelling 
layer and this base material, and has an opening. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet record form which has improved 
especially ink absorptivity about the ink jet record form which records using water color ink. 
[0002] 

[Description of the Prior Art] although ink jet record makes the minute drop of ink fly by various 
working principles, and is made to adhere to ink jet record sheets, such as paper, and an image, an 
alphabetic character, etc. are recorded, a high speed, the low noise, and multiple-color-izing are 
comparatively easy — etc. — it has the advantage. About the blinding of a nozzle and the 
maintenance which had become a problem from the former by this method, from both sides of ink 
and equipment, amelioration progresses and it has spread through various fields, such as various 
printers, facsimile, and a computer terminal, quickly in current. 

[0003] As an ink jet record form used by this ink jet recording method, also when a printing dot 
laps [ that a color tone is brightly skillful and absorption of ink ] early, the diffusion to the 
longitudinal direction of ink flowing out or not spreading and a printing dot is not large [ the 
concentration of a printing dot is high, and ] beyond the need, and it is required that the 
circumference should be smooth and should not fade etc. 

[0004] Since it becomes nonuniformity, and the color of each other in the border area of a color 
which a drop causes a HAJIKI phenomenon on an ink jet record form, and is different spreads and 
it is easy to reduce image quality greatly in case the liquid ink drop of two or more colors laps and 
is recorded, when especially ink rate of absorption is slow, it is required to give ink absorptivity high 
as an ink jet record form. 

[0005] In order to solve these problems, very many techniques are proposed from the former. 
[0006] As the pigment in the clad layer indicated by the ink jet record form which carried out 
humidity of the coating for surface treatment to the low size stencil indicated by JP,52-5301 2,A, 
the ink jet record form which prepared the coated layer of ink absorptivity in the support surface 
indicated by JP,55-5830,A, and JP,56-157,A The ink jet record form containing non-colloid silica 
powder, the ink jet record form which used together the inorganic pigment indicated by JP,57- 
107878,A and the organic pigment, The ink jet record form which has two hole distribution peaks 
indicated by JP,58-1 10287,A, The ink jet record form which consists of a vertical two-layer porous 
layer indicated by JP,62-11 1782,A, The ink jet record form which has the infinite form crack 
indicated by JP,59-68292,A, 59-123696, 60-18383, etc., The ink jet record form which has the 
impalpable powder layer indicated by JP,61-135786,A, 61-148092, 62-149475, etc., JP,63- 
252779,A, JP,1-108083,A, 2-136279, The ink jet record form containing the pigment which has the 
specific physical-properties value indicated by 3-65376, 3-27976, etc., or a particle silica, JP,57- 
14091A 60-219083, 60-210984, 61-20797, 61-188183, JP,5-278324,A, 6-92011, 6-183134, 7- 
137431, The ink jet record form containing particle silicas, such as a colloid silica indicated by 7- 
276789 etc., And JP,2-276671,A, 3-67684, 3-215082, Many ink jet record forms containing the 
hydrated alumina particle indicated by 3-251488, 4-67986, 4-263983, 5-16517, etc. are known. 
[0007] However, since many ink absorbing layers with many openings will have irregularity with 
micro interface with air and coat front face, the incident light to an ink absorbing layer is scattered 



about or transparency is barred when an ink absorbing layer absorbs ink or it consists of only 
layers which have many openings for holding, it becomes or tends to be hard to come out opaquely 
lusterless. 

[0008] Moreover, in order to form an opening, there is a fault out of which the smooth nature on 
the front face of a coat by own irregularity of a pigment or the irregularity of the secondary floe of 
a pigment falls, and gloss cannot come easily. 

[0009] Furthermore, although it is the inclination which the thickness of an opening layer increases 
in order to increase an opening in order to raise ink absorption capacity, since light stops easily 
being able to reach the ink which permeated the opening, an image becomes whitish, and it has the 
fault of color repeatability and the depth of shade falling. 

[0010] Therefore, although the increase of voidage and examination to which it carries out and 
thickness raises voidage with a thin opening layer of an opening layer are also performed, it has the 
dispersibility of a pigment, coating liquid viscosity lifting, and a problem with still more various 
cracks after spreading of an ink acceptance layer, and desiccation etc. 

[001 1] Therefore, it was difficult to obtain the high image of color repeatability or the depth of 
shade, maintaining high glossiness and transparency in an ink absorbing layer with many openings. 
[0012] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned 
actual condition, the 1st object of this invention is obtaining the ink jet record form which is the 
outstanding ink absorptivity and high image concentration, the 2nd object has still higher gloss, and 
it is in obtaining an Inkjet record form without minute crack generating. 
[0013] 

[Means for Solving the Problem] The above-mentioned object of this invention is attained by the 
following configurations. 

[0014] 1. Inkjet record form characterized by being ink opening acceptance layer formed on base 
material in ink jet record form which comes to prepare at least one or more-layer ink acceptance 
layer by carrying out spreading desiccation of liquid with which at least one layer of this ink 
acceptance layer contained solid-state particle and low-boiling point organic solvent at least. 
[0015] 2. Inkjet record form given in said 1 characterized by voidage of ink opening acceptance 
layer containing said solid-state particle being more than 100 capacity %. 

[0016] 3. Said 1 which contains solid-state particle and hydrophilic binder in at least one layer of 
said ink opening acceptance layers, and is characterized by weight ratios to these one sort of 
hydrophilic binders of this solid-state particle being 10 or more and less than 200, or ink jet record 
form given in 2. 

[001 7] 4. Said 1 and 2 which are characterized by being ink opening acceptance layer formed by 
said ink opening acceptance layer carrying out spreading desiccation of liquid which has solid-state 
particle and hydrophilic binder at least, was made to carry out flocculation of this solid-state 
particle under hydrophilic binder existence, and was obtained, or ink jet record form given in 3. 
[0018] 5. Ink-jet record form given in said any 1 term of 1-4 which layer in the most distant 
location from this base material makes hydrophilic binder subject, and is characterized by to have 
ink acceptance layer which is ink acceptance layer (it is described as swelling layer below) which 
does not have opening, and has opening between this swelling layer and this base material in ink-jet 
record form which comes to prepare at least one or more-layer ink acceptance layer on base 
material. 

[0019] Hereafter, this invention is explained to a detail. 

[0020] The ink opening acceptance layer (only henceforth an opening layer) which the ink jet 
record form of this invention has consists of the opening formed an inorganic or organic particle 
and between them. 

[0021] The formation approach of a desirable opening is the following two sorts. 
[0022] (1) the solid-state particle which has the volume more than equivalent weight (preferably 
1.0 or more times) in general to a hydrophilic binder — and — or the approach of applying the 
coating liquid containing a particle oil droplet and a hydrophilic binder on a base material, and 
creating an opening between solid-state particles — (2) The approach mean particle diameter 
makes solid-state particle about 0.1 micrometers or less condense at the time of coating liquid 



adjustment or coat formation, forms a secondary particle or the three-dimensional structure, and 
creates an opening, 20-2Q0A, the magnitude of the above-mentioned opening is 40-1 00A still more 
preferably, and it is preferably desirable to set up so that it may become the conditions in which 
the magnitude of packing and the manufacture conditions at the time of coat formation also form 
such an opening. 

[0023] The approach of creating without taking a complicated production process from a viewpoint 
referred to as that the approach of of the above (1) and (2) creates an ink jet record form by low 
cost on the other hand is desirable. 

[0024] As for the above-mentioned opening layer of the ink jet record form of this invention, it is 
desirable to have the binder, in order to maintain the property as a coat 

[0025] Although various kinds of conventionally well-known binders can be used as this binder, the 
hydrophilic binder with which permeability higher than ink is acquired is used preferably. However, it 
is important for a hydrophilic binder to swell, to swell in the activity of a hydrophilic binder, at the 
time of the osmosis in early stages of ink, and not to take up an opening, and a hydrophilic binder 
with low bloating tendency is comparatively used preferably near a room temperature from this 
viewpoint. Especially a desirable hydrophilic binder is the polyvinyl alcohol or cation conversion 
polyvinyl alcohol of perfect or partial saponification, and is **. 

[0026] one especially desirable also in polyvinyl alcohol — whenever [ saponification ] — 80 or 
more parts — or full saponification is carried out Moreover, from a viewpoint which improves coat 
brittleness, 500-10000 are desirable especially desirable, and, as for average degree of 
polymerization, the thing of 1000-5000 is used. 

[0027] Moreover, it is polyvinyl alcohol which has the 1-3rd class amino group which is indicated by 
JP,61-10483,A, for example, and the 4th class ammonium in the principal chain of the above- 
mentioned polyvinyl alcohol, or a side chain as cation conversion polyvinyl alcohol. 
[0028] Moreover, although other hydrophilic binders can be made to contain in said opening layer, 
as for those hydrophilic binders, it is preferably desirable that it is 20 or less % of the weight in 
general to the above-mentioned polyvinyl alcohol or cation conversion polyvinyl alcohol. 
[0029] When forming the opening layer of the ink jet record form of this invention, as for especially 
a capacity factor [ as opposed to the hydrophilic binder of a solid-state particle the case of the 
above (1) or the opening creation by (2) which is a desirable mode ], three or more are desirable, 
and it is desirable to carry out to four especially or more. 

[0030] As for the capacity of the opening of the opening layer of the ink jet record form of this 
invention, it is desirable that they are two or more 20 ml/m per two 1m of ink jet record forms. 
When void volume is less than [ 20ml //m ] two, although the absorptivity of the amount of low ink 
is good, ink overflows in the case of printing of the high amount of ink, image quality is reduced or 
problems, like drying [ after printing ] is late tend to produce it 

[0031] On the other hand, although especially the upper limit of void volume is not restricted, the 
desiccation thickness of an opening layer is two or less 40 ml/m in general from it being required in 
order that making it 50 micrometers or less in general may not worsen the physical characteristic 
of coats, such as a crack. 

[0032] In the approach of the above (1), in order to attain two or more 20 ml/m void volume, it is 
desirable to carry out voidage of an opening layer more than 100 capacity %. 

[0033] Void volume is the value which deducted the total amount of the capacity of solid content, 
such as a binder in an opening layer, and various kinds of bulking agents, from the desiccation 
thickness in an opening layer, and voidage shows the rate of the amount of openings to the 
capacity of these solid content here. 

[0034] It is good to carry out voidage preferably more than 150 capacity %. Although the upper limit 
of voidage generally changes with the class of bulking agent, or the classes of binder, generally it is 
below 200 capacity % from the reinforcement as a coat brittleness, etc. 

[0035] Especially in order to carry out voidage to more than 100 capacity % preferably, the ratio of 
a solid-state particle and a hydrophilic binder is important ten or more have a desirable weight 
ratio to the hydrophilic binder of this solid-state particle, and it is more desirable that carrying out 
to less than 200 carries out This weight ratio becomes difficult [ it / for void volume to obtain 
100% or more less than by ten ], and the brittleness of a coat deteriorates in the case of 200 or 



more. 

[0036] When there is an opening layer in the opening layer containing a solid-state particle, as a 
solid-state particle, a well-known solid-state particle inorganic [ various kinds of ] or organic can 
be conventionally used in an ink jet record form. 

[0037] As an example of the non-subtlety particle used for the above-mentioned object, white 
inorganic pigments, such as precipitated calcium carbonate, whiting, a magnesium carbonate, a 
kaolin, clay, talc, a calcium sulfate, a barium sulfate, a titanium dioxide, a zinc oxide, zinc hydroxide, 
zinc sulfide, zinc carbonate, a hydrotalcite, aluminum silicate, the diatom earth, a calcium silicate, a 
magnesium silicate, synthetic amorphous silica, colloidal silica, an alumina, a colloidal alumina, 
pseudo-boehmite, an aluminum hydroxide, a lithopone, a zeolite, and a magnesium hydroxide, etc. 
can be mentioned. 

[0038] Such a non-subtlety particle may be added in the condition of being used into a binder after 
homogeneity has distributed having also formed secondary floe with the primary particle, and 
having distributed in the binder. 

[0039] On the other hand as an example of an organic particle, polystyrene, polyacrylic ester, 
polymethacrylic acid ester, polyacrylamides, polyethylene, polypropylene, a polyvinyl chloride, 
polyvinylidene chlorides or these copolymers, a urea-resin, or melamine resin is mentioned. 
[0040] It is more desirable than the point of high concentration being attained in this invention, and 
a clear image being recorded, and being able to manufacture by low cost to use the solid-state 
particle chosen from a hydrated alumina particle, a silica particle, and a calcium carbonate as a 
solid-state particle. 

[0041] The alumina or hydrated alumina preferably used for this invention is the porosity alumina 
whose sum of the pore volume in which a radius (minor axis) has 3-1 Onm is 0.2 - 2 ml/g, or its 
hydrated compound. The measurement means of pore volume can be measured with a well-known 
nitrogen adsorption process to an alumina or the desiccation solid content of hydrated alumina. 
[0042] An alumina or hydrated alumina may be crystallinity, or may be amorphous, and a 
configuration can use the object of the configuration of arbitration, such as an infinite form particle, 
a spherical particle, and a needlelike particle. 

[0043] The synthetic silica which could use various kinds of well-known silica system particles by 
the ink jet conventionally as a silica system particle preferably used for this invention, for example, 
was compounded by wet or the gaseous-phase method, colloidal silica, and the silica of the 
configuration of the porosity silica arbitration which a primary particle condenses and forms the 
secondary particle can be used. As such an example, for example, the synthetic amorphous silica 
indicated by JP,55-51583,A, 56-148583, etc., For example, the silica ultrafine particle compounded 
by the gaseous-phase method indicated by JP,60-204390,A, The synthetic infinite form silica 
containing the fluorine indicated by JP,60~222282,A, The synthetic infinite form silica in which 
surface treatment was carried out by the silane coupling agent indicated by JP,60-224580,A and 
62-178384, For example, the spherical silica indicated by JP,62-183382,A and 63-104878, The 
synthetic silica particle whose Na20 content indicated by JP,63-317381,A is 0.5 % of the weight or 
more, The specific surface area indicated by JP,1-115677,A The synthetic silica particle more than 
100m2/g, The synthetic silica particle which was indicated by JP,62-286787,A and by which 
alumina surface treatment was carried out, The synthetic silica particle by which surface treatment 
was carried out by calcium, Mg, or Ba indicated by JP,1~259982,A, The colloidal silica oil absorption 
was indicated to be by a 180ml [/g] or more composition silica particle and JP,57-14091,A, The 
cationic colloidal silica indicated by JP,60-219084A JP,6-9201 1,A, 6-297830, and 7-81214, And 
the colloidal silica which connected in the shape of [ which was indicated by JP,5-278324,A and 7- 
81214 ] a rosary, or branched can be mentioned. 

[0044] However, in order to obtain high glossiness and high void volume, it is desirable to use the 
silica ultrafine particle whose mean particle diameter is 7-30nm. The reliance of this silica particle 
is also good by the object which cation denaturation could be carried out in the front face, and was 
processed by aluminum, calcium, Mg, Ba, etc. 

[0045] As a calcium carbonate preferably used for the ink jet record form of this invention For 
example, JP,57-12486,A, 57-129778, 58-55283, The precipitated calcium carbonate which has 
specific surface area in the specification indicated by 61-20792, The needle pillar-shaped calcium 



carbonate indicated by JP,63-57277,A **** JP.4-250091 A The calcium-carbonate particle which 
the specific needlelike primary particle indicated by JP,3-251487,A condensed, and formed the 
secondary particle, the needle which has the specific oil absorption indicated by JP,4-250091,A 
and 4-260092 — a pillar-shaped prismatic crystal Argo night calcium carbonate, the spherical 
precipitated calcium carbonate indicated by JP,7-40648,A are mentioned. 

[0046] In this case, since high glossiness and high void volume can be obtained, it is desirable that 
particle size uses calcium-carbonate particle about 0.1 micrometers or less, and it is desirable to 
use the calcium-carbonate particle especially whose mean particle diameter is 10-50nm. 
[0047] It is desirable for a solid-state particle and a hydrophilic binder to carry out a strong 
interaction comparatively, and to form a flocculation object on the other hand, when performing 
opening formation by the above (2). Such a solid-state particle and a hydrophilic binder can be 
suitably chosen from from, while describing above, for example, they can mix those water solutions 
with a water distribution object, and can judge them comparatively easily from the viscosity lifting. 
[0048] A desirable gestalt mixes the water solution [A] (usually 1 - 20 % of the weight) and solid- 
state particle dispersion liquid [B] (usually 1 - 30 % of the weight) of a hydrophilic binder, and can 
use that from which the viscosity of the obtained mixed liquor becomes at least 1.5 or more times 
with higher [A] or [B]. 

[0049] Especially a desirable thing is a polymer which has a hydroxyl group at least as a hydrophilic 
binder in this invention, and polyvinyl alcohol and especially cationic polyvinyl alcohol are desirable. 
[0050] Moreover, as a solid-state particle, especially the particle silica and magnesium silicate 
whose mean particle diameter is 0.005-0.1 micrometers are desirable. 

[0051] As for the low-boiling point organic solvent of this invention, what does not evaporate and 
remain at the time of spreading desiccation is desirable, and 130 degrees C or less of 100 degrees 
C or less of boiling points are an organic solvent 80 degrees C or less most preferably especially 
preferably. Moreover, 1% of the weight or more of a low-boiling point organic solvent has the 
desirable solubility to the water in a room temperature. 

[0052] A methanol, ethanol, isopropanol, n-propanol, n-butanol, 2-methoxyethanol, an acetone, a 
methyl ethyl ketone, 2-hexanone, ethyl acetate, vinyl acetate, isopropyl acetate, n propyl acetate, 
n-butyl acetate, an ethyl formate, formic-acid propyl, ethyl butylate, butanoic acid vinyl, methyl 
butyrate, a methyl acrylate, a tetrahydrofuran, an acetonitrile, 1, 2-dimethoxyethane, isopropyl vinyl 
ether, 1,4-dioxane, etc. are mentioned as an example of a low-boiling point organic solvent These 
may use two or more sorts together. 

[0053] As for such a low-boiling point organic solvent, it is desirable to use one to 15% of the 
weight to a hydrophilic binder preferably. 

[0054] Although various change of the concentration of this low-boiling point organic solvent is 
carried out at a class, concentration, etc. of the concentration of a solid-state particle, and a 
hydrophilic binder in case the coating liquid containing the above-mentioned low-boiling point 
organic solvent is prepared, generally the concentration in coating liquid is 0.5 - 10 % of the weight 
preferably 0.1 to 15% of the weight. 

[0055] Moreover, as long as the addition stage of an organic solvent is before spreading, what kind 
of stage at the time of coating liquid preparation is sufficient as it, and it may specifically be the 
time of mixing with a hydrophilic binder solution or just before spreading, ****, or the stage to 
become at the time of distribution of a solid-state particle. 

[0056] By adding the low-boiling point organic solvent of this invention in coating liquid, in the 
opening formation by the approach of the above (1), formation of the big and rough particle by 
condensation of a solid-state particle is controlled, while the paint film which has high gloss is 
obtained, void volume increases and ink absorptivity is improved. 

[0057] Moreover, in the approach of the above (2), since the interaction of a solid-state particle 
and a hydrophilic binder is comparatively strong, generally it is easy to thicken coating liquid, and 
workability, spreading nature, and productivity tend to fall. In this case, by adding the low-boiling 
point organic solvent of this invention, coating liquid viscosity carries out adhesiveness-reducing, 
and workability, spreading nature, and productivity improve. Moreover, rapid thickening of coating 
liquid according to lowering of paint film temperature and evaporation of the organic solvent itself 
rapidly by evaporation of an organic solvent in after coating liquid desiccation can enable it to 



spray a strong desiccation wind, and spreading speed can also be increased greatly. 

[0058] Various kinds of additives can be made to contain if needed in the layer of the arbitration by 

the side of the ink opening acceptance layer of the ink jet record form of this invention. 

[0059] For example, an ultraviolet ray absorbent given in JP,57-74193,A, 57-87988, and 62-261476, 

JP,57-74192,A, 57-87989, 60-72785, The fading inhibitor indicated by 61-146591, JP,1-95091 A 

3-13376, etc., An anion, a cation or the various surfactants of Nonion, JP,59-42993,A, The 

fluorescent brightener indicated by 59-52689, 62-280069, 61-242871, JP,4-21 9266A etc., Various 

well-known additives, such as lubricant, such as pH regulators, such as a sulfuric acid, a phosphoric 

acid, a citric acid, a sodium hydroxide, a potassium hydroxide, and potassium carbonate, a 

defoaming agent, and a diethylene glycol, antiseptics, a thickener, a hardening agent, an antistatic 

agent, and a mat agent, can also be made to contain. 

[0060] An inorganic or organic hardening agent can be used as a hardening agent for example, 
chromium alum, formaldehyde, a glyoxal, an epoxy system compound, a vinyl sulfone system 
compound, an acryloyl system compound, s-triazine system compound, N-methylol system 
compound, a carbodiimide system compound, ethylene imino ********, etc. can be used. 
[0061] Although especially a limit does not have the amount of the spreading solid content by the 
side of the ink recording surface in the ink jet record form of this invention, 5-60 g/m2 is 
desirable to an ink jet record form in general, and 10-40 g/m2 is more desirable. In addition, from 
the field of prevention of the curl after record image formation, it is good to form as thinly as 
possible. 

[0062] Into the configuration layer of the arbitration by the side of the ink recording surface of this 
invention, an alkali-metal weak acid salt the poly allylamine of publications, such as the poly cation 
polyelectrolyte of JP,56-84992,A, a basic latex polymer of JP,57-36692,A, JP,4-15744,B, JP,61- 
58788 A and 62-174184, and given in JP,61-47290,A etc. can be used more than a kind as a deck- 
watertight-luminaire-ized agent of an image. 

[0063] As a base material of an ink jet record form, a thing well-known as a record form for ink jets 
can be conventionally used suitably by this invention. 

[0064] Also **** which mentions the film which consists of ingredients, such as polyester system 
resin, diacetate system resin, triacetate system resin, acrylic resin, polycarbonate system resin, 
polyvinyl chloride system resin, polyimide system resin, cellophane, and celluloid, a plate, a glass 
plate, etc. as a transparence base material, for example, and in this, the thing of a property which 
bears the radiant heat when being used as an OHP is desirable, and especially polyethylene 
terephthalate is desirable. As thickness of such a transparent base material, about 10-200 
micrometers is desirable. It is desirable from an adhesive viewpoint of an ink opening acceptance 
layer, a back layer, and a base material to prepare a well-known under-coating layer in an ink 
opening acceptance layer [ of a transparence base material ] and back layer side. 
[0065] Moreover, what carried out opacification processing of the sheet which consists of common 
paper, a synthetic paper, resin coat paper, cloth, timber, a metal, etc. as a base material used when 
there is no transparent need, for example, a plate, and the above-mentioned translucency base 
material with the well-known means can be mentioned. The so-called White pet which comes to 
add white pigments to the resin coat paper (the so-called RC paper) which has the polyolefin resin 
enveloping layer which added white pigments etc. at least to one side of a base paper as an opaque 
base material, and polyethylene terephthalate is desirable. 

[0066] It is desirable to perform corona discharge treatment, undercoating processing, etc. to a 
base material in advance of spreading of an ink opening acceptance layer for the object, such as to 
enlarge bond strength of the above-mentioned base material and an ink opening acceptance layer. 
Furthermore, the record sheet of this invention does not necessarily need to be colorlessness, and 
may be a colored record sheet. 

[0067] In photograph image quality, near and especially since the image of high quality is moreover 
obtained by low cost, as for a record image, it is desirable to use the paper base material which 
laminated both sides of a paper base material with polyethylene in the ink jet record form of this 
invention. The paper base material laminated with such polyethylene is explained below. 
[0068] The stencil used for a paper base material uses wood pulp as the main raw material, and, in 
addition to wood pulp, paper making is carried out using synthetic fibers, such as synthetic pulps, 



such as polypropylene, or nylon, and polyester, if needed. Although both LBKP, LBSP, NBKP, NBSP 
LDP and NDP LUKP and NUKP can be used as wood pulp, it is desirable to use more many [ for a 
staple fiber ] LBKP, NBSP(s), LBSP(s), and NDP(s) and LDP(s). However, it reaches LBSP or the 
ratio of LDP has 10 % of the weight or more and 70 desirable % of the weight or less. 
[0069] The pulp of the above-mentioned pulp which chemical pulp with few impurities (sulfate pulp 
and sulfite pulp) was used preferably, and performed bleaching processing, and raised the whiteness 
degree is also useful. 

[0070] In a stencil, flexible-ized agents, such as moisture hold-back agents, such as paper 
reinforcing agents, such as white pigments, such as sizing compounds, such as a higher fatty acid 
and an alkyl ketene dimer, a calcium carbonate, talc, and titanium oxide, starch, polyacrylamide, and 
polyvinyl alcohol, a fluorescent brightener, and polyethylene glycols, a dispersant, and the 4th class 
ammonium, etc. can be added suitably. 

[0071] The freshness of the pulp used for paper making has desirable 200-500 cc by convention of 
CSF, and 30 thru/or 70% have the desirable sum of 24-mesh residue weight % and weight % for 42- 
mesh ** as which the fiber length after beating is specified to JIS-P -8207. In addition, as for 
weight % of the four-mesh residue, it is desirable that it is 20 or less % of the weight 
[0072] The basis weight of a stencil has 30 thru/or desirable 250g, and 50 thru/or especially its 
200g are desirable. The thickness of a stencil has 40 thru/or desirable 250 micrometers. 
[0073] After a paper-making phase or paper making, calender processing of the stencil can be 
carried out and it can also give the Takahira slippage. A stencil consistency has 0.7 thru/or 
common 1.2 g/m2 (JIS-P -81 18). Furthermore, stencil stiffness has 20 thru/or desirable 200g on 
the conditions specified to JIS-P -8143. 

[0074] A surface sizing compound may be applied to a stencil front face, and the same sizing 
compound as the size which can be added among said stencil as a surface sizing compound can be 
used for it. 

[0075] When measured by the hot water extraction method specified by JIS-P -81 13, as for pH of 
a stencil, it is desirable that it is 5-9. 

[0076] Although the polyethylene which covers a stencil front face and a rear face is mainly the 
polyethylene (LDPE) of a low consistency, and/or polyethylene (HDPE) of high density, a part of 
other LLDPE(s), polypropylene, etc. can be used for it. 

[0077] As for especially the polyethylene layer by the side of an ink opening acceptance layer, 
what added the titanium oxide of a rutile or an anatase mold in polyethylene as widely performed by 
the photographic paper for photographs, and improved opacity and a whiteness degree is desirable. 
A titanium oxide content is 4 - 13 % of the weight preferably three to 20% of the weight in general 
to polyethylene. 

[0078] polyethylene coat paper can also use the object in which a mat side which performs the so- 
called mold attachment processing and is acquired with the usual photographic printing paper, and 
the silky surface were formed, by this invention, in case melting push appearance also of also using 
as glossy paper is carried out and it coats polyethylene on a stencil front face. 
[0079] After preparing an ink opening acceptance layer and a back layer, the amount of the 
polyethylene used of the front flesh side of a stencil is damp and range whose 20-40-micrometer 
and back layer side the polyethylene layer by the side of an ink absorbing layer is 10-30 
micrometers in general, although it is chosen so that the curl by highly-humid-izing may be 
optimized. 

[0080] Furthermore, as for the above-mentioned polyethylene coat paper base material, it is 
desirable to have the following properties. 

[0081] A lengthwise direction by the reinforcement specified by :JIS-P -81 13 in hauling strength 
** 2 thru/or 30kg, A lengthwise direction by the convention approach by ** tear on-the- 
strength: JIS-P -8116 with desirable longitudinal directions being 1 thru/or 20kg 10 thru/or 200g, A 
longitudinal direction on the conditions specified to 20 thru/or ** compressibility >=103 kgf/cm2** 
surface Beck smoothness: JIS-P-81 19 with desirable 200g 20 seconds or more, Although 500 
seconds or more are especially preferably desirable as a glossy surface, especially 90% or more is 
desirable 85% or more by the approach by ** opacity: JIS-P -81 19 which may be less than [ this ] 
in the so-called mold attachment article. 



[0082] 

[Example] Although the example of this invention is given and explained below, this invention is not 
limited to these examples. In addition, in an example, especially, as long as there is no notice, oven- 
dry-weight % is shown"%." 

[0083] The paper base material which covered 1100g of examples/, and stencil both sides of m2 
with polyethylene (it is 7% of the weight of anatase mold titanium-dioxide content in the 
polyethylene layer by the side of 140 micrometers in thickness, and a recording surface.) The layer 
which applies to a recording surface side so that humid thickness may turn the following [coating 
liquid 1-1] to 188 micrometers in [ having the layer which contains alkali treatment gelatin 1.2 
g/m2 and a hardening agent as a back layer in the rear-face side of a recording surface ], dries, 
and has an opening was painted on the base material, and the ink jet record form -1 was obtained. 
[0084] 

[Coating liquid 1-1] 

Pure water 935ml Particle silica with a mean particle diameter of about 0.07 micrometers 67.5g 
Polyvinyl alcohol of average degree of polymerization 3500 18g (whenever [ saponification ] 89%) 
Ethyl acetate 38.2ml Surfactant -1 1.2g of void volume of this coat was 23 ml/m2. 
[0085] 
[Formula 1] 

C*F, 7 S02— N — CH 2 COOK 

[0086] Next, ink jet record form which changed spreading using [coating liquid 1-1] as follows in 
the ink jet record form -1 - 2-7 were created like the ink jet record form -1. 

[0087] Inkjet record form - It is the same as the ink jet record form -1 except having changed the 
ethyl acetate of 2: [coating liquid 1-1] into pure water. 
[0088] Inkjet record form - Three: [coating liquid 1-2] 

Pure water 980ml Particle silica with a mean particle diameter of about 0.07 micrometers 48.2g 
Polyvinyl alcohol of average degree of polymerization 3500 12.8g (whenever [ saponification ] 89%) 
Surfactant -1 The layer which applies the 1.2g above-mentioned coating liquid so that humid 
thickness may turn to 125 micrometers, carries out spreading desiccation again with the above- 
mentioned coating liquid further after desiccation, and has an opening was painted on the base 
material. 

[0089] It is the same as the ink jet record form -1 except having reduced the amount of the ethyl 
acetate of the coating liquid [coating liquid 1-1] of the ink jet record form-4 above to 18 ml/m2, 
and having increased the amount of pure water by 10.2ml. 

[0090] Inkjet record form - It is the same as the ink jet record form -1 except having changed the 
ethyl acetate of 5: [coating liquid 1-1] into isopropanol. 

[0091] Inkjet record form - It is the same as the ink jet record form -1 except having changed the 
ethyl acetate of 6: [coating liquid 1-1] into the acetone. 

[0092] Inkjet record form - It is the same as the ink jet record form -1 except having changed the 
ethyl acetate of 7: [coating liquid 1-1] into the methyl ethyl ketone. 

[0093] About each obtained ink jet record form, using ink jet printer MJ[ by Seiko Epson, Inc. ]- 

5100C, the assessment pattern was printed and the following items were evaluated. 

[0094] (1) Ink absorption capacity : when 30% of the amount of the maximum ink of ** yellow, 60% 

of regurgitation of the amount of the maximum ink of each ink of cyanogen, and Magenta ink was 

made to breathe out at the time of 60% of regurgitation of the amount of the maximum ink of each 

ink of ** yellow and cyanogen, the condition of the overflow of the ink in each case was observed 

visually. 

[0095] [The overflow of ink] 

O x dried within about 10 seconds although it is overflowing slightly immediately after **:printing 
which does not overflow at all immediately after :printing : it takes a front face 10 seconds or more 
to overflow immediately after printing and to dry. 



[0096] (2) ink absorptivity: — ** yellow and cyanogen — it becomes 30% of the amount of the 
maximum ink, respectively — as — Homogeneity was made to breathe out, it recorded, 20 red- 
reflex concentration of the solid section was measured using the microdensitometer (aperture 
=200micrometerphi), and the value broken by average reflection density in quest of the standard 
deviation of the variation in the concentration was calculated. 

[0097] When ink absorptivity is good, the value of non-Lycium chinense becomes [ nonuniformity ] 
small at an image, but if ink absorptivity falls, this each other liquid ink drops will cause beading 
mutually in the record paper, it will become nonuniformity, and this value will increase. 
[0098] (3) drying: — the single dot of black was printed in the single dot diameter (K) of (4) dot 
diameterblack ink and the yellow solid printing section which found time amount until it leaves a 
regular paper in piles and ink stops imprinting 60% printing section of yellow and a Magenta in a 
regular paper after after [ printing ] fixed time amount progress, and they were observed and asked 
for the diameter under the microscope (K/Y). It asked for the diameter as the average of the 
diameter when measuring the area of 20 dots, respectively and carrying out the circle conversion 
of this (unit micrometer). 

(5) Glossiness : gloss was measured for the printing side 60 degrees using the deflection 
glossmeter (VGS-1001DP) by Nippon Denshoku Industries Co., Ltd. 

[0099] (6) The minute crack of a paint film : the crack of a paint film took the microphotography by 
one 50 times the scale factor of this about the cyanogen printing section, and evaluated it by 
viewing using this photograph. 

[0100] a valuation basis has no generating of O; crack — x; which has generating of **:crack 
slightly — the crack printed the (7) printing concentratiomblack ink which is accepted considerably 
and which can be checked by looking even if it does not do xx:amplification of, and measured 
printing concentration with optical density. 

0101] The higher one of a numeric value shows that printing concentration is high. 
.0102] The void volume of each ink jet record form etc. was as follows. 
!0103] 
[A table 1] 
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[0105] Inkjet record form of the result of a table 2 to this invention - It turns out that 1, 4-7 have 



high-glossiness in a high ink absorption capacity, good ink absorptivity, and a drying list, and they 
do not have generating of a minute crack, and printing concentration is [ dot size is high still 
smaller and ] suitable for high definition ink jet record. 

[0106] In example 2 example 1, the ink jet record form -21 was created like the example 1 except 
having changed [coating liquid 1-1] into the following [coating liquid -21]. 

[0107] It dried by applying using the following coating liquid ~21 so that humid thickness might be 
set to 235 micrometers at the printing side side of the paper base material which performed rear- 
face processing like the example 1. 
[0108] 

[Coating liquid -21] 

Pure water 837ml Particle calcium carbonate (mean diameter = about 0.03 micrometers) 257.4g 

Polyvinyl alcohol of average degree of polymerization 3200 11. 5g (whenever [ saponification ] 85%) 

Ethyl acetate 35.3ml Surfactant -1 1.2g or less and coating liquid -21 are changed into 22-29, and 

it is coating liquid as well as the ink jet record form -21. - 22-29 are applied and it is an ink jet 

record form. - 22-29 were created. 

[0109] In addition, it evaluated like the example 1. 

[0110] 

[Coating liquid -22] 

Pure water 870ml Particle calcium carbonate (mean particle diameter = about 0.03 micrometers) 
170g Polyvinyl alcohol of average degree of polymerization 3200 1 1.5g (whenever [ saponification ] 
85%) 

Surfactant -1 1.2g [coating liquid -23] 

Pure water 905ml Particle calcium carbonate (mean particle diameter = about 0.03 micrometers) 
80.5g Polyvinyl alcohol of average degree of polymerization 3200 1 1.5g (whenever [ saponification ] 
85%) 

Ethyl acetate 33.2ml Surfactant -1 1.2g [coating liquid -24] 

Pure water 846ml Particle calcium carbonate (mean diameter = about 0.03 micrometers) 257.4g 
Polyvinyl alcohol of average degree of polymerization 3200 1.7g (whenever [ saponification ] 85%) 
Ethyl acetate 20.5ml Surfactant -1 1.2g [coating liquid -25] 

Pure water 847ml Particle calcium carbonate (mean particle diameter = about 0.03 micrometers) 

257.4g Polyvinyl alcohol of average degree of polymerization 3200 1.32g (whenever 

[ saponification ] 85%) 195 Acetone 42ml Surfactant -1 1.2g [coating liquid -26] 

Pure water 847ml Particle calcium carbonate (mean diameter = about 0.03 micrometers) 257.4g 

Polyvinyl alcohol of average degree of polymerization 3200 1.27g (whenever [ saponification ] 85%) 

Surfactant -1 1.2g [coating liquid -27] 

Pure water 902ml Particle surface fatty-acid processing calcium carbonate (mean particle diameter 
= about 0.05 micrometers) 257.4g Polyvinyl alcohol of average degree of polymerization 3200 1.27g 
(whenever [ saponification ] 85%) 
Surfactant -1 1.2g [coating liquid -28] 

Pure water 837ml Particle calcium carbonate (mean diameter = about 0.03 micrometers) 332.4g 
Polyvinyl alcohol of average degree of polymerization 1700 11. 9g (whenever [ saponification ] 80%) 
N-propyl alcohol 35.2ml Surfactant -1 1.2g [coating liquid -29] 

Pure water 840ml Particle calcium carbonate (mean particle diameter = about 0.03 micrometers) 

257.4g kappa-carrageenan 1.62g Ethyl acrylate 18.4ml Surfactant -1 The weight ratio of the 

activity individual particle of each ink jet record form and a water-soluble binder and 1.2g of the 

void volume were as follows. Moreover, the same assessment as an example 1 was performed to 

each ink jet record form. 

[0111] 

[A table 3] 
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[01 13] It turns out clearly from tables 3 and 4 like that the ink jet record form of this invention is 
excellent as compared with a comparative ink jet record form like an example 1. 
[0114] the printing side side of the paper base material which performed rear-face processing like 
example 3 example 1 — simultaneous spreading was carried out, the following [coating liquid 3-1] 
was dried so that it might become 188 micrometers of humid thickness as a lower layer and might 
become 12 micrometers of humid thickness considering [coating liquid 3-2] as the upper layer, and 
the ink jet record form -30 was produced. 
[0115] 

[Coating liquid 3-1] 

Pure water 935ml Particle silica with a mean particle diameter of about 0.07 micrometers 67.5g 
Polyvinyl alcohol of average degree of polymerization 3500 18g (whenever [ saponification ] 89%) 
Ethyl acetate 38.2ml Surfactant -1 1.2g [coating liquid 3-2] 

Pure water 800ml PhenylcarbamoyHzed gelatin 40g (the rate of an amino-group blockade = about 
88%) 

Polyvinyl pyrrolidone (K-90) 25g Polyethylene oxide (average molecular weight 100,000 [ about ]) 
12g Surfactant -1 1.2g Surfactant ~2 0.6g Hardening agent -1 (tetrakis vinyl sulfonylmethane) 2.1 g 
[0116] 
[Formula 2] 



[0117] Inkjet record form - It is the same as the ink jet record form -30 except having performed 



humid thickness of 31: [coating liquid 3-2] by 8 micrometers. 

[0118] Inkjet record form - It is the same as the ink jet record form -30 except having performed 
humid thickness of 32: [coating liquid 3-2] by 5 micrometers. 

[01 19] Inkjet record form - It is the same as the ink jet record form -30 except having changed 
the polyvinyl pyrrolidone of 33: [coating liquid 3-2] into polyvinyl alcohol (average degree of 
polymerization 500, whenever [ saponification ] 88%). 

[0120] Inkjet record form - It is the same as the ink jet record form -30 except having changed 
the ethyl acetate of 34: [coating liquid 3-1] into H20. 

[0121] the polyvinyl pyrrolidone of ink jet record form-35; [coating liquid 3-2] — Pao Genn (EP15) 
— the same as the ink jet record form -30 except having changed into the {first industrial 
incorporated company make}. 

[0122] Inkjet record form - It is the same as the ink jet record form -30 except having changed 
36: [coating liquid 3-1] into [coating liquid -21]. 

[0123] Inkjet record form - It is the same as the ink jet record form -30 except having changed 
37; [coating liquid 3-1] into [coating liquid -22]. 

[0124] Inkjet record form - It is the same as the ink jet record form -30 except having used 25g 
for RAPONAITO RDS {the Japan silica industrial incorporated company make} instead of the 
polyvinyl pyrrolidone of 38; [coating liquid 3-2], and polyethylene oxide. 

[0125] Inkjet record form - It is the same as the ink jet record form -30 except having changed 
39; [coating liquid 3-1] into [coating liquid -23]. 

.0126] The same assessment as an example 1 was performed to each ink jet record form. 

:0127] 
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j mm 


30 


39.2 


o 




31 


39.0 


o 




32 


38.8 


o 


*m 


33 


39.4 


o 




34 | 


39.6 




it&m 


35 


39.3 


o 




36 


40.5 


o 




37 


46.2 


X 




38 


38.7 


o 




39 


48.2 


o 





!0128] 

A table 6] 
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[0129] It turns out clearly from a table 5 and a table 6 like that the ink jet record form of this 
invention is excellent as compared with a comparative ink jet record form like an example 1. 
[0130] 

[Effect of the Invention] As the example proved above, the ink jet record form by this invention is 
the outstanding ink absorptivity and high image concentration, and its gloss is still higher and it has 
the outstanding effectiveness without minute crack generating. 



[Translation done.] 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the ink jet record form which has improved 
especially ink absorptivity about the ink jet record form which records using water color ink. 
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PRIOR ART 



[Description of the Prior Art] although ink jet record makes the minute drop of ink fly by various 
working principles, and is made to adhere to ink jet record sheets, such as paper, and an image, an 
alphabetic character, etc. are recorded, a high speed, the low noise, and multiple-color-izing are 
comparatively easy — etc. — it has the advantage. About the blinding of a nozzle and the 
maintenance which had become a problem from the former by this method, from both sides of ink 
and equipment, amelioration progresses and it has spread through various fields, such as various 
printers, facsimile, and a computer terminal, quickly in current. 

[0003] As an ink jet record form used by this ink jet recording method, also when a printing dot 
laps [ that a color tone is brightly skillful and absorption of ink ] early, the diffusion to the 
longitudinal direction of ink flowing out or not spreading and a printing dot is not large [ the 
concentration of a printing dot is high, and ] beyond the need, and it is required that the 
circumference should be smooth and should not fade etc. 

[0004] Since it becomes nonuniformity, and the color of each other in the border area of a color 
which a drop causes a HAJIKI phenomenon on an ink jet record form, and is different spreads and 
it is easy to reduce image quality greatly in case the liquid ink drop of two or more colors laps and 
is recorded, when especially ink rate of absorption is slow, it is required to give ink absorptivity high 
as an ink jet record form. 

[0005] In order to solve these problems, very many techniques are proposed from the former. 
[0006] As the pigment in the clad layer indicated by the ink jet record form which carried out 
humidity of the coating for surface treatment to the low size stencil indicated by JP,52-5301 2,A, 
the ink jet record form which prepared the coated layer of ink absorptivity in the support surface 
indicated by JP,55-5830,A, and JP,56-157,A The ink jet record form containing non-colloid silica 
powder, the ink jet record form which used together the inorganic pigment indicated by JP,57- 
107878,A and the organic pigment, The ink jet record form which has two hole distribution peaks 
indicated by JP,58-1 10287, A, The ink jet record form which consists of a vertical two-layer porous 
layer indicated by JP,62-1 1 1782A The ink jet record form which has the infinite form crack 
indicated by JP,59-68292,A, 59-123696, 60-18383, etc., The ink jet record form which has the 
impalpable powder layer indicated by JP,61-135786,A, 61-148092, 62-149475, etc., JP,63- 
252779A JP,1-108083,A, 2-136279, The ink jet record form containing the pigment which has the 
specific physical-properties value indicated by 3-65376, 3-27976, etc., or a particle silica, JP,57- 
14091,A, 60-219083, 60-210984, 61-20797, 61-188183, JP,5-278324,A, 6-92011, 6-183134, 7- 
137431, The ink jet record form containing particle silicas, such as a colloid silica indicated by 7- 
276789 etc., And JP,2-276671,A, 3-67684, 3-215082, Many ink jet record forms containing the 
hydrated alumina particle indicated by 3-251488, 4-67986, 4-263983, 5-16517, etc. are known. 
[0007] However, since many ink absorbing layers with many openings will have irregularity with 
micro interface with air and coat front face, the incident light to an ink absorbing layer is scattered 
about or transparency is barred when an ink absorbing layer absorbs ink or it consists of only 
layers which have many openings for holding, it becomes or tends to be hard to come out opaquely 
lusterless. 

[0008] Moreover, in order to form an opening, there is a fault out of which the smooth nature on 
the front face of a coat by own irregularity of a pigment or the irregularity of the secondary floe of 



a pigment falls, and gloss cannot come easily. 

[0009] Furthermore, although it is the inclination which the thickness of an opening layer increases 
in order to increase an opening in order to raise ink absorption capacity, since light stops easily 
being able to reach the ink which permeated the opening, an image becomes whitish, and it has the 
fault of color repeatability and the depth of shade falling. 

[0010] Therefore, although the increase of voidage and examination to which it carries out and 
thickness raises voidage with a thin opening layer of an opening layer are also performed, it has the 
dispersibility of a pigment, coating liquid viscosity lifting, and a problem with still more various 
cracks after spreading of an ink acceptance layer, and desiccation etc. 

[001 1] Therefore, it was difficult to obtain the high image of color repeatability or the depth of 
shade, maintaining high glossiness and transparency in an ink absorbing layer with many openings. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As the example proved above, the ink jet record form by this invention is 
the outstanding ink absorptivity and high image concentration, and its gloss is still higher and it has 
the outstanding effectiveness without minute crack generating. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned 
actual condition, the 1st object of this invention is obtaining the ink jet record form which is the 
outstanding ink absorptivity and high image concentration, the 2nd object has still higher gloss, and 
it is in obtaining an ink jet record form without minute crack generating. 
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MEANS 



[Means for Solving the Problem] The above-mentioned object of this invention is attained by the 
following configurations. 

[0014] 1. Inkjet record form characterized by being ink opening acceptance layer formed on base 
material in ink jet record form which comes to prepare at least one or more-layer ink acceptance 
layer by carrying out spreading desiccation of liquid with which at least one layer of this ink 
acceptance layer contained solid-state particle and low-boiling point organic solvent at least. 
[0015] 2. Inkjet record form given in said 1 characterized by voidage of ink opening acceptance 
layer containing said solid-state particle being more than 100 capacity %. 

[0016] 3. Said 1 which contains solid-state particle and hydrophilic binder in at least one layer of 
said ink opening acceptance layers, and is characterized by weight ratios to these one sort of 
hydrophilic binders of this solid-state particle being 10 or more and less than 200, or ink jet record 
form given in 2. 

[0017] 4. Said 1 and 2 which are characterized by being ink opening acceptance layer formed by 
said ink opening acceptance layer carrying out spreading desiccation of liquid which has solid-state 
particle and hydrophilic binder at least, was made to carry out flocculation of this solid-state 
particle under hydrophilic binder existence, and was obtained, or ink jet record form given in 3. 
[0018] 5. Ink-jet record form given in said any 1 term of 1-4 which layer in the most distant 
location from this base material makes hydrophilic binder subject, and is characterized by to have 
ink acceptance layer which is ink acceptance layer (it is described as swelling layer below) which 
does not have opening, and has opening between this swelling layer and this base material in ink-jet 
record form which comes to prepare at least one or more-layer ink acceptance layer on base 
material. 

[0019] Hereafter, this invention is explained to a detail. 

[0020] The ink opening acceptance layer (only henceforth an opening layer) which the ink jet 
record form of this invention has consists of the opening formed an inorganic or organic particle 
and between them. 

[0021] The formation approach of a desirable opening is the following two sorts. 
[0022] (1) the solid-state particle which has the volume more than equivalent weight (preferably 
1.0 or more times) in general to a hydrophilic binder — and — or the approach of applying the 
coating liquid containing a particle oil droplet and a hydrophilic binder on a base material, and 
creating an opening between solid-state particles — (2) The approach mean particle diameter 
makes solid-state particle about 0.1 micrometers or less condense at the time of coating liquid 
adjustment or coat formation, forms a secondary particle or the three-dimensional structure, and 
creates an opening, 20-200A, the magnitude of the above-mentioned opening is 40-1 00A still more 
preferably, and it is preferably desirable to set up so that it may become the conditions in which 
the magnitude of packing and the manufacture conditions at the time of coat formation also form 
such an opening. 

[0023] The approach of creating without taking a complicated production process from a viewpoint 
referred to as that the approach of of the above (1) and (2) creates an ink jet record form by low 
cost on the other hand is desirable. 

[0024] As for the above-mentioned opening layer of the ink jet record form of this invention, it is 



desirable to have the binder, in order to maintain the property as a coat 

[0025] Although various kinds of conventionally well-known binders can be used as this binder, the 
hydrophilic binder with which permeability higher than ink is acquired is used preferably. However, it 
is important for a hydrophilic binder to swell, to swell in the activity of a hydrophilic binder, at the 
time of the osmosis in early stages of ink, and not to take up an opening, and a hydrophilic binder 
with low bloating tendency is comparatively used preferably near a room temperature from this 
viewpoint. Especially a desirable hydrophilic binder is the polyvinyl alcohol or cation conversion 
polyvinyl alcohol of perfect or partial saponification, and is **. 

[0026] one especially desirable also in polyvinyl alcohol — whenever [ saponification ] — 80 or 
more parts — or full saponification is carried out Moreover, from a viewpoint which improves coat 
brittleness, 500-10000 are desirable especially desirable, and, as for average degree of 
polymerization, the thing of 1 000-5000 is used. 

[0027] Moreover, it is polyvinyl alcohol which has the 1-3rd class amino group which is indicated by 
JP,61-10483,A, for example, and the 4th class ammonium in the principal chain of the above- 
mentioned polyvinyl alcohol, or a side chain as cation conversion polyvinyl alcohol. 
[0028] Moreover, although other hydrophilic binders can be made to contain in said opening layer, 
as for those hydrophilic binders, it is preferably desirable that it is 20 or less % of the weight in 
general to the above-mentioned polyvinyl alcohol or cation conversion polyvinyl alcohol. 
[0029] When forming the opening layer of the ink jet record form of this invention, as for especially 
a capacity factor [ as opposed to the hydrophilic binder of a solid-state particle the case of the 
above (1) or the opening creation by (2) which is a desirable mode ], three or more are desirable, 
and it is desirable to carry out to four especially or more. 

[0030] As for the capacity of the opening of the opening layer of the ink jet record form of this 
invention, it is desirable that they are two or more 20 ml/m per two 1m of ink jet record forms. 
When void volume is less than [ 20ml //m ] two, although the absorptivity of the amount of low ink 
is good, ink overflows in the case of printing of the high amount of ink, image quality is reduced or 
problems, like drying [ after printing ] is late tend to produce it 

[0031] On the other hand, although especially the upper limit of void volume is not restricted, the 
desiccation thickness of an opening layer is two or less 40 ml/m in general from it being required in 
order that making it 50 micrometers or less in general may not worsen the physical characteristic 
of coats, such as a crack. 

[0032] In the approach of the above (1), in order to attain two or more 20 ml/m void volume, it is 
desirable to carry out voidage of an opening layer more than 100 capacity %. 

[0033] Void volume is the value which deducted the total amount of the capacity of solid content, 
such as a binder in an opening layer, and various kinds of bulking agents, from the desiccation 
thickness in an opening layer, and voidage shows the rate of the amount of openings to the 
capacity of these solid content here. 

[0034] It is good to carry out voidage preferably more than 150 capacity %. Although the upper limit 
of voidage generally changes with the class of bulking agent, or the classes of binder, generally it is 
below 200 capacity % from the reinforcement as a coat brittleness, etc. 

[0035] Especially in order to carry out voidage to more than 100 capacity % preferably, the ratio of 
a solid-state particle and a hydrophilic binder is important ten or more have a desirable weight 
ratio to the hydrophilic binder of this solid-state particle, and it is more desirable that carrying out 
to less than 200 carries out This weight ratio becomes difficult [ it / for void volume to obtain 
100% or more less than by ten ], and the brittleness of a coat deteriorates in the case of 200 or 
more. 

[0036] When there is an opening layer in the opening layer containing a solid-state particle, as a 
solid-state particle, a well-known solid-state particle inorganic [ various kinds of] or organic can 
be conventionally used in an ink jet record form. 

[0037] As an example of the non-subtlety particle used for the above-mentioned object, white 
inorganic pigments, such as precipitated calcium carbonate, whiting, a magnesium carbonate, a 
kaolin, clay, talc, a calcium sulfate, a barium sulfate, a titanium dioxide, a zinc oxide, zinc hydroxide, 
zinc sulfide, zinc carbonate, a hydrotalcite, aluminum silicate, the diatom earth, a calcium silicate, a 
magnesium silicate, synthetic amorphous silica, colloidal silica, an alumina, a colloidal alumina, 



pseudo-boehmite, an aluminum hydroxide, a lithopone, a zeolite, and a magnesium hydroxide, etc. 
can be mentioned. 

[0038] Such a non-subtlety particle may be added in the condition of being used into a binder after 
homogeneity has distributed having also formed secondary floe with the primary particle, and 
having distributed in the binder. 

[0039] On the other hand as an example of an organic particle, polystyrene, polyacrylic ester, 
polymethacrylic acid ester, polyacrylamides, polyethylene, polypropylene, a polyvinyl chloride, 
polyvinylidene chlorides or these copolymers, a urea-resin, or melamine resin is mentioned 
[0040] It is more desirable than the point of high concentration being attained in this invention, and 
a clear image being recorded, and being able to manufacture by low cost to use the solid-state 
particle chosen from a hydrated alumina particle, a silica particle, and a calcium carbonate as a 
solid-state particle. 

[0041] The alumina or hydrated alumina preferably used for this invention is the porosity alumina 
whose sum of the pore volume in which a radius (minor axis) has 3-1 Onm is 0.2 - 2 ml/g, or its 
hydrated compound. The measurement means of pore volume can be measured with a well-known 
nitrogen adsorption process to an alumina or the desiccation solid content of hydrated alumina. 
[0042] An alumina or hydrated alumina may be crystallinity, or may be amorphous, and a 
configuration can use the object of the configuration of arbitration, such as an infinite form particle, 
a spherical particle, and a needlelike particle. 

[0043] The synthetic silica which could use various kinds of well-known silica system particles by 
the ink jet conventionally as a silica system particle preferably used for this invention, for example, 
was compounded by wet or the gaseous-phase method, colloidal silica, and the silica of the 
configuration of the porosity silica arbitration which a primary particle condenses and forms the 
secondary particle can be used. As such an example, for example, the synthetic amorphous silica 
indicated by JP,55-51583,A, 56-148583, etc., For example, the silica ultrafine particle compounded 
by the gaseous-phase method indicated by JP,60~204390,A, The synthetic infinite form silica 
containing the fluorine indicated by JP,60~222282,A, The synthetic infinite form silica in which 
surface treatment was carried out by the silane coupling agent indicated by JP,60-224580,A and 
62-178384, For example, the spherical silica indicated by JP,62-183382,A and 63-104878, The 
synthetic silica particle whose Na20 content indicated by JP,63-317381,A is 0.5 % of the weight or 
more, The specific surface area indicated by JP,1-1 15677,A The synthetic silica particle more than 
100m2/g, The synthetic silica particle which was indicated by JP,62-286787,A and by which 
alumina surface treatment was carried out, The synthetic silica particle by which surface treatment 
was carried out by calcium, Mg, or Ba indicated by JP,1-259982,A, The colloidal silica oil absorption 
was indicated to be by a 180ml [/g ] or more composition silica particle and JP,57-14091,A, The 
cationic colloidal silica indicated by JP,60-219084,A, JP,6-9201 1,A, 6-297830, and 7-81214, And 
the colloidal silica which connected in the shape of [ which was indicated by JP,5-278324,A and 7- 
81214 ] a rosary, or branched can be mentioned. 

[0044] However, in order to obtain high glossiness and high void volume, it is desirable to use the 
silica ultrafine particle whose mean particle diameter is 7-30nm. The reliance of this silica particle 
is also good by the object which cation denaturation could be carried out in the front face, and was 
processed by aluminum, calcium, Mg, Ba, etc. 

[0045] As a calcium carbonate preferably used for the ink jet record form of this invention For 
example, JP,57-1 2486,A, 57-129778, 58-55283, The precipitated calcium carbonate which has 
specific surface area in the specification indicated by 61-20792, The needle pillar-shaped calcium 
carbonate indicated by JP,63-57277,A **** JP,4-250091,A, The calcium-carbonate particle which 
the specific needlelike primary particle indicated by JP,3~251487,A condensed, and formed the 
secondary particle, the needle which has the specific oil absorption indicated by JP, 4-250091, A 
and 4-260092 — a pillar-shaped prismatic crystal Argo night calcium carbonate, the spherical 
precipitated calcium carbonate indicated by JP,7-40648,A are mentioned. 

[0046] In this case, since high glossiness and high void volume can be obtained, it is desirable that 
particle size uses calcium-carbonate particle about 0.1 micrometers or less, and it is desirable to 
use the calcium-carbonate particle especially whose mean particle diameter is 10-50nm. 
[0047] It is desirable for a solid-state particle and a hydrophilic binder to carry out a strong 



interaction comparatively, and to form a flocculation object on the other hand, when performing 
opening formation by the above (2). Such a solid-state particle and a hydrophilic binder can be 
suitably chosen from from, while describing above, for example, they can mix those water solutions 
with a water distribution object, and can judge them comparatively easily from the viscosity lifting. 
[0048] A desirable gestalt mixes the water solution [A] (usually 1 - 20 % of the weight) and solid- 
state particle dispersion liquid [B] (usually 1 - 30 % of the weight) of a hydrophilic binder, and can 
use that from which the viscosity of the obtained mixed liquor becomes at least 1.5 or more times 
with higher [A] or [B]. 

[0049] Especially a desirable thing is a polymer which has a hydroxyl group at least as a hydrophilic 
binder in this invention, and polyvinyl alcohol and especially cationic polyvinyl alcohol are desirable. 
[0050] Moreover, as a solid-state particle, especially the particle silica and magnesium silicate 
whose mean particle diameter is 0.005-0.1 micrometers are desirable. 

[0051] As for the low-boiling point organic solvent of this invention, what does not evaporate and 
remain at the time of spreading desiccation is desirable, and 130 degrees C or less of 100 degrees 
C or less of boiling points are an organic solvent 80 degrees C or less most preferably especially 
preferably. Moreover, 1% of the weight or more of a low-boiling point organic solvent has the 
desirable solubility to the water in a room temperature. 

[0052] A methanol, ethanol, isopropanol, n-propanol, n-butanol T 2-methoxyethanol, an acetone, a 
methyl ethyl ketone, 2-hexanone, ethyl acetate, vinyl acetate, isopropyl acetate, n propyl acetate, 
n-butyl acetate, an ethyl formate, formic-acid propyl, ethyl butylate, butanoic acid vinyl, methyl 
butyrate, a methyl acrylate, a tetrahydrofuran, an acetonitrile, 1, 2-dimethoxyethane, isopropyl vinyl 
ether, 1,4-dioxane, etc. are mentioned as an example of a low-boiling point organic solvent These 
may use two or more sorts together. 

[0053] As for such a low-boiling point organic solvent, it is desirable to use one to 15% of the 
weight to a hydrophilic binder preferably. 

[0054] Although various change of the concentration of this low-boiling point organic solvent is 
carried out at a class, concentration, etc. of the concentration of a solid-state particle, and a 
hydrophilic binder in case the coating liquid containing the above-mentioned low-boiling point 
organic solvent is prepared, generally the concentration in coating liquid is 0.5 - 10 % of the weight 
preferably 0.1 to 15% of the weight. 

[0055] Moreover, as long as the addition stage of an organic solvent is before spreading, what kind 
of stage at the time of coating liquid preparation is sufficient as it, and it may specifically be the 
time of mixing with a hydrophilic binder solution or just before spreading, ****, or the stage to 
become at the time of distribution of a solid-state particle. 

[0056] By adding the low-boiling point organic solvent of this invention in coating liquid, in the 
opening formation by the approach of the above (1), formation of the big and rough particle by 
condensation of a solid-state particle is controlled, while the paint film which has high gloss is 
obtained, void volume increases and ink absorptivity is improved. 

[0057] Moreover, in the approach of the above (2), since the interaction of a solid-state particle 
and a hydrophilic binder is comparatively strong, generally it is easy to thicken coating liquid, and 
workability, spreading nature, and productivity tend to fall. In this case, by adding the low-boiling 
point organic solvent of this invention, coating liquid viscosity carries out adhesiveness-reducing, 
and workability, spreading nature, and productivity improve. Moreover, rapid thickening of coating 
liquid according to lowering of paint film temperature and evaporation of the organic solvent itself 
rapidly by evaporation of an organic solvent in after coating liquid desiccation can enable it to 
spray a strong desiccation wind, and spreading speed can also be increased greatly. 
[0058] Various kinds of additives can be made to contain if needed in the layer of the arbitration by 
the side of the ink opening acceptance layer of the ink jet record form of this invention. 
[0059] For example, an ultraviolet ray absorbent given in JP.57-74193A 57-87988, and 62-261476, 
JP,57-74192,A, 57-87989, 60-72785, The fading inhibitor indicated by 61-146591, JP,1-95091,A, 
3-13376, etc.. An anion, a cation or the various surfactants of Nonion, JP,59-42993A The 
fluorescent brightener indicated by 59-52689, 62-280069, 61-242871, JP,4-219266,A, etc., Various 
well-known additives, such as lubricant, such as pH regulators, such as a sulfuric acid, a phosphoric 
acid, a citric acid, a sodium hydroxide, a potassium hydroxide, and potassium carbonate, a 



defoaming agent, and a diethylene glycol, antiseptics, a thickener, a hardening agent an antistatic 
agent, and a mat agent, can also be made to contain. 

[0060] An inorganic or organic hardening agent can be used as a hardening agent for example, 
chromium alum, formaldehyde, a glyoxal, an epoxy system compound, a vinyl sulfone system 
compound, an acryloyl system compound, s-triazine system compound, N-methylol system 
compound, a carbodiimide system compound, ethylene imino ********, etc. can be used. 
[0061] Although especially a limit does not have the amount of the spreading solid content by the 
side of the ink recording surface in the ink jet record form of this invention, 5-60 g/m2 is 
desirable to an ink jet record form in general, and 10-40 g/m2 is more desirable. In addition, from 
the field of prevention of the curl after record image formation, it is good to form as thinly as 
possible. 

[0062] Into the configuration layer of the arbitration by the side of the ink recording surface of this 
invention, an alkali-metal weak acid salt the poly allylamine of publications, such as the poly cation 
polyelectrolyte of JP,56-84992,A, a basic latex polymer of JP,57-36692,A, JP,4-15744,B, JP,61- 
58788.A, and 62-174184, and given in JP,61-47290,A etc. can be used more than a kind as a deck- 
watertight-luminaire-ized agent of an image. 

[0063] As a base material of an ink jet record form, a thing well-known as a record form for ink jets 
can be conventionally used suitably by this invention. 

[0064] Also **** which mentions the film which consists of ingredients, such as polyester system 
resin, diacetate system resin, triacetate system resin, acrylic resin, polycarbonate system resin, 
polyvinyl chloride system resin, polyimide system resin, cellophane, and celluloid, a plate, a glass 
plate, etc. as a transparence base material, for example, and in this, the thing of a property which 
bears the radiant heat when being used as an OHP is desirable, and especially polyethylene 
terephthalate is desirable. As thickness of such a transparent base material, about 10-200 
micrometers is desirable. It is desirable from an adhesive viewpoint of an ink opening acceptance 
layer, a back layer, and a base material to prepare a well-known under-coating layer in an ink 
opening acceptance layer [ of a transparence base material ] and back layer side. 
[0065] Moreover, what carried out opacification processing of the sheet which consists of common 
paper, a synthetic paper, resin coat paper, cloth, timber, a metal, etc. as a base material used when 
there is no transparent need, for example, a plate, and the above-mentioned translucency base 
material with the well-known means can be mentioned. The so-called White pet which comes to 
add white pigments to the resin coat paper (the so-called RC paper) which has the polyolefin resin 
enveloping layer which added white pigments etc. at least to one side of a base paper as an opaque 
base material, and polyethylene terephthalate is desirable. 

[0066] It is desirable to perform corona discharge treatment, undercoating processing, etc. to a 
base material in advance of spreading of an ink opening acceptance layer for the object such as to 
enlarge bond strength of the above-mentioned base material and an ink opening acceptance layer. 
Furthermore, the record sheet of this invention does not necessarily need to be colorlessness, and 
may be a colored record sheet. 

[0067] In photograph image quality, near and especially since the image of high quality is moreover 
obtained by low cost as for a record image, it is desirable to use the paper base material which 
laminated both sides of a paper base material with polyethylene in the ink jet record form of this 
invention. The paper base material laminated with such polyethylene is explained below. 
[0068] The stencil used for a paper base material uses wood pulp as the main raw material, and, in 
addition to wood pulp, paper making is carried out using synthetic fibers, such as synthetic pulps, 
such as polypropylene, or nylon, and polyester, if needed. Although both LBKP, LBSP, NBKP, NBSP 
LDP and NDP LUKP and NUKP can be used as wood pulp, it is desirable to use more many [ for a 
staple fiber ] LBKP, NBSP(s), LBSP(s), and NDP(s) and LDP(s). However, it reaches LBSP or the 
ratio of LDP has 10 % of the weight or more and 70 desirable % of the weight or less. 
[0069] The pulp of the above-mentioned pulp which chemical pulp with few impurities (sulfate pulp 
and sulfite pulp) was used preferably, and performed bleaching processing, and raised the whiteness 
degree is also useful. 

[0070] In a stencil, flexible-ized agents, such as moisture hold-back agents, such as paper 
reinforcing agents, such as white pigments, such as sizing compounds, such as a higher fatty acid 



and an alkyl ketene dimer, a calcium carbonate, talc, and titanium oxide, starch, polyacrylamide, and 
polyvinyl alcohol, a fluorescent brightener, and polyethylene glycols, a dispersant, and the 4th class 
ammonium, etc. can be added suitably. 

[0071] The freshness of the pulp used for paper making has desirable 200-500 cc by convention of 
CSF, and 30 thru/or 70% have the desirable sum of 24-mesh residue weight % and weight % for 42- 
mesh ** as which the fiber length after beating is specified to JIS-P -8207. In addition, as for 
weight % of the four-mesh residue, it is desirable that it is 20 or less % of the weight 
[0072] The basis weight of a stencil has 30 thru/or desirable 250g, and 50 thru/or especially its 
200g are desirable. The thickness of a stencil has 40 thru/or desirable 250 micrometers. 
[0073] After a paper-making phase or paper making, calender processing of the stencil can be 
carried out and it can also give the Takahira slippage. A stencil consistency has 0.7 thru/or 
common 1.2 g/m2 (JIS-P -8118). Furthermore, stencil stiffness has 20 thru/or desirable 200g on 
the conditions specified to JIS-P -8143. 

[0074] A surface sizing compound may be applied to a stencil front face, and the same sizing 
compound as the size which can be added among said stencil as a surface sizing compound can be 
used for it. 

[0075] When measured by the hot water extraction method specified by JIS-P -8113, as for pH of 
a stencil, it is desirable that it is 5-9. 

[0076] Although the polyethylene which covers a stencil front face and a rear face is mainly the 
polyethylene (LDPE) of a low consistency, and/or polyethylene (HDPE) of high density, a part of 
other LLDPE(s), polypropylene, etc. can be used for it. 

[0077] As for especially the polyethylene layer by the side of an ink opening acceptance layer, 
what added the titanium oxide of a rutile or an anatase mold in polyethylene as widely performed by 
the photographic paper for photographs, and improved opacity and a whiteness degree is desirable. 
A titanium oxide content is 4 - 13 % of the weight preferably three to 20% of the weight in general 
to polyethylene. 

[0078] polyethylene coat paper can also use the object in which a mat side which performs the so- 
called mold attachment processing and is acquired with the usual photographic printing paper, and 
the silky surface were formed, by this invention, in case melting push appearance also of also using 
as glossy paper is carried out and it coats polyethylene on a stencil front face. 
[0079] After preparing an ink opening acceptance layer and a back layer, the amount of the 
polyethylene used of the front flesh side of a stencil is damp and range whose 20-40-micrometer 
and back layer side the polyethylene layer by the side of an ink absorbing layer is 10-30 
micrometers in general, although it is chosen so that the curl by highly-humid-izing may be 
optimized. 

[0080] Furthermore, as for the above-mentioned polyethylene coat paper base material, it is 
desirable to have the following properties. 

[0081] A lengthwise direction by the reinforcement specified by :JIS-P -81 13 in hauling strength 
** 2 thru/or 30kg, A lengthwise direction by the convention approach by ** tear on-the- 
strength: JIS-P -8116 with desirable longitudinal directions being 1 thru/or 20kg 10 thru/or 200g, A 
longitudinal direction on the conditions specified to 20 thru/or ** compressibility >=103 kgf/cm2** 
surface Beck smoothness: JIS-P-81 19 with desirable 200g 20 seconds or more, Although 500 
seconds or more are especially preferably desirable as a glossy surface, especially 90% or more is 
desirable 85% or more by the approach by ** opacity:JIS-P -81 19 which may be less than [ this ] 
in the so-called mold attachment article. 
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EXAMPLE 



[Example] Although the example of this invention is given and explained below, this invention is not 
limited to these examples. In addition, in an example, especially, as long as there is no notice, oven- 
dry-weight % is shown"%." 

[0083] The paper base material which covered 1100g of examples/, and stencil both sides of m2 
with polyethylene (it is 7% of the weight of anatase mold titanium-dioxide content in the 
polyethylene layer by the side of 140 micrometers in thickness, and a recording surface.) The layer 
which applies to a recording surface side so that humid thickness may turn the following [coating 
liquid 1-1] to 188 micrometers in [ having the layer which contains alkali treatment gelatin 1.2 
g/m2 and a hardening agent as a back layer in the rear-face side of a recording surface ], dries, 
and has an opening was painted on the base material, and the ink jet record form -1 was obtained 
[0084] 

[Coating liquid 1-1] 

Pure water 935ml Particle silica with a mean particle diameter of about 0.07 micrometers 67.5g 
Polyvinyl alcohol of average degree of polymerization 3500 18g (whenever [ saponification ] 89%) 
Ethyl acetate 38.2ml Surfactant -1 1.2g of void volume of this coat was 23 ml/m2. 
[0085] 
[Formula 1] 

C$F t7 S02 — N — CH 2 COOK 

[0086] Next, ink jet record form which changed spreading using [coating liquid 1-1] as follows in 
the ink jet record form -1 - 2-7 were created like the ink jet record form -1. 

[0087] Inkjet record form - It is the same as the ink jet record form -1 except having changed the 
ethyl acetate of 2: [coating liquid 1-1] into pure water. 
[0088] Inkjet record form - Three: [coating liquid 1-2] 

Pure water 980ml Particle silica with a mean particle diameter of about 0.07 micrometers 48.2g 
Polyvinyl alcohol of average degree of polymerization 3500 12.8g (whenever [ saponification ] 89%) 
Surfactant -1 The layer which applies the 1.2g above-mentioned coating liquid so that humid 
thickness may turn to 125 micrometers, carries out spreading desiccation again with the above- 
mentioned coating liquid further after desiccation, and has an opening was painted on the base 
material. 

[0089] It is the same as the ink jet record form -1 except having reduced the amount of the ethyl 
acetate of the coating liquid [coating liquid 1-1] of the ink jet record form-4 above to 18 ml/m2, 
and having increased the amount of pure water by 10.2ml. 

[0090] Inkjet record form - It is the same as the ink jet record form -1 except having changed the 
ethyl acetate of 5: [coating liquid 1-1] into isopropanol. 

[0091] Inkjet record form - It is the same as the ink jet record form -1 except having changed the 
ethyl acetate of 6: [coating liquid 1-1] into the acetone. 

[0092] Inkjet record form - It is the same as the ink jet record form -1 except having changed the 
ethyl acetate of 7: [coating liquid 1-1] into the methyl ethyl ketone. 



[0093] About each obtained ink jet record form, using ink jet printer MJ[ by Seiko Epson, Inc. ]- 

5100C, the assessment pattern was printed and the following items were evaluated. 

[0094] (1) Ink absorption capacity : when 30% of the amount of the maximum ink of ** yellow, 60% 

of regurgitation of the amount of the maximum ink of each ink of cyanogen, and Magenta ink was 

made to breathe out at the time of 60% of regurgitation of the amount of the maximum ink of each 

ink of ** yellow and cyanogen, the condition of the overflow of the ink in each case was observed 

visually. 

[0095] [The overflow of ink] 

O x dried within about 10 seconds although it is overflowing slightly immediately after **:printing 
which does not overflow at all immediately after :printing : it takes a front face 10 seconds or more 
to overflow immediately after printing and to dry. 

[0096] (2) ink absorptivity: — ** yellow and cyanogen — it becomes 30% of the amount of the 
maximum ink, respectively — as — Homogeneity was made to breathe out, it recorded, 20 red- 
reflex concentration of the solid section was measured using the microdensitometer (aperture 
=200micrometerphi), and the value broken by average reflection density in quest of the standard 
deviation of the variation in the concentration was calculated. 

[0097] When ink absorptivity is good, the value of non-Lycium chinense becomes [ nonuniformity ] 
small at an image, but if ink absorptivity falls, this each other liquid ink drops will cause beading 
mutually in the record paper, it will become nonuniformity, and this value will increase. 
[0098] (3) drying: — the single dot of black was printed in the single dot diameter (K) of (4) dot 
diameterblack ink and the yellow solid printing section which found time amount until it leaves a 
regular paper in piles and ink stops imprinting 60% printing section of yellow and a Magenta in a 
regular paper after after [ printing ] fixed time amount progress, and they were observed and asked 
for the diameter under the microscope (K/Y). It asked for the diameter as the average of the 
diameter when measuring the area of 20 dots, respectively and carrying out the circle conversion 
of this (unit micrometer). 

(5) Glossiness : gloss was measured for the printing side 60 degrees using the deflection 
glossmeter (VGS-1001DP) by Nippon Denshoku Industries Co., Ltd. 

[0099] (6) The minute crack of a paint film : the crack of a paint film took the microphotography by 
one 50 times the scale factor of this about the cyanogen printing section, and evaluated it by 
viewing using this photograph. 

[0100] a valuation basis has no generating of O; crack — x; which has generating of **:crack 
slightly — the crack printed the (7) printing concentration:black ink which is accepted considerably 
and which can be checked by looking even if it does not do xx:amplification of, and measured 
printing concentration with optical density. 

[0101] The higher one of a numeric value shows that printing concentration is high. 
[0102] The void volume of each ink jet record form etc. was as follows. 
[0103] 
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[0105] Inkjet record form of the result of a table 2 to this invention - It turns out that 1, 4-7 have 
high-glossiness in a high ink absorption capacity, good ink absorptivity, and a drying list, and they 
do not have generating of a minute crack, and printing concentration is [ dot size is high still 
smaller and ] suitable for high definition ink jet record. 

[0106] In example 2 example 1, the ink jet record form -21 was created like the example 1 except 
having changed [coating liquid 1-1] into the following [coating liquid -21]. 

[0107] It dried by applying using the following coating liquid -21 so that humid thickness might be 
set to 235 micrometers at the printing side side of the paper base material which performed rear- 
face processing like the example 1. 
[0108] 

[Coating liquid -21] 

Pure water 837ml Particle calcium carbonate (mean diameter = about 0.03 micrometers) 257.4g 

Polyvinyl alcohol of average degree of polymerization 3200 11. 5g (whenever [ saponification ] 85%) 

Ethyl acetate 35.3ml Surfactant -1 1.2g or less and coating liquid -21 are changed into 22-29, and 

it is coating liquid as well as the ink jet record form -21. - 22-29 are applied and it is an ink jet 

record form. - 22-29 were created. 

[0109] In addition, it evaluated like the example 1. 

[0110] 

[Coating liquid -22] 

Pure water 870ml Particle calcium carbonate (mean particle diameter = about 0.03 micrometers) 
170g Polyvinyl alcohol of average degree of polymerization 3200 11. 5g (whenever [ saponification ] 
85%) 

Surfactant -1 1.2g [coating liquid -23] 

Pure water 905ml Particle calcium carbonate (mean particle diameter = about 0.03 micrometers) 
80.5g Polyvinyl alcohol of average degree of polymerization 3200 11. 5g (whenever [ saponification ] 
85%) 

Ethyl acetate 33.2ml Surfactant -1 1.2g [coating liquid -24] 

Pure water 846ml Particle calcium carbonate (mean diameter = about 0.03 micrometers) 257.4g 
Polyvinyl alcohol of average degree of polymerization 3200 1.7g (whenever [ saponification ] 85%) 
Ethyl acetate 20.5ml Surfactant -1 1.2g [coating liquid -25] 

Pure water 847ml Particle calcium carbonate (mean particle diameter = about 0.03 micrometers) 

257.4g Polyvinyl alcohol of average degree of polymerization 3200 1.32g (whenever 

[ saponification ] 85%) 195 Acetone 42ml Surfactant -1 1.2g [coating liquid -26] 

Pure water 847ml Particle calcium carbonate (mean diameter = about 0.03 micrometers) 257.4g 

Polyvinyl alcohol of average degree of polymerization 3200 1.27g (whenever [ saponification ] 85%) 

Surfactant -1 1.2g [coating liquid -27] 

Pure water 902ml Particle surface fatty-acid processing calcium carbonate (mean particle diameter 
= about 0.05 micrometers) 257.4g Polyvinyl alcohol of average degree of polymerization 3200 1.27g 
(whenever [ saponification ] 85%) 
Surfactant -1 1.2g [coating liquid -28] 

Pure water 837ml Particle calcium carbonate (mean diameter = about 0.03 micrometers) 332.4g 
Polyvinyl alcohol of average degree of polymerization 1700 1 1.9g (whenever [ saponification ] 80%) 
N-propyl alcohol 35.2ml Surfactant -1 1.2g [coating liquid -29] 



Pure water 840ml Particle calcium carbonate (mean particle diameter = about 0.03 micrometers) 

257.4g kappa-carrageenan 1.62g Ethyl acrylate 18.4ml Surfactant -1 The weight ratio of the 

activity individual particle of each ink jet record form and a water-soluble binder and 1.2g of the 

void volume were as follows. Moreover, the same assessment as an example 1 was performed to 

each ink jet record form. 

[0111] 
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[0113] It turns out clearly from tables 3 and 4 like that the ink jet record form of this invention is 
excellent as compared with a comparative ink jet record form like an example 1. 
[0114] the printing side side of the paper base material which performed rear^ace processing like 
example 3 example 1 — simultaneous spreading was carried out, the following [coating liquid 3-1] 
was dried so that it might become 188 micrometers of humid thickness as a lower layer and might 
become 12 micrometers of humid thickness considering [coating liquid 3-2] as the upper layer, and 
the ink jet record form -30 was produced. 
[0115] 

[Coating liquid 3-1] 

Pure water 935ml Particle silica with a mean particle diameter of about 0.07 micrometers 67.5g 
Polyvinyl alcohol of average degree of polymerization 3500 18g (whenever [ saponification ] 89%) 
Ethyl acetate 38.2ml Surfactant -1 1.2g [coating liquid 3-2] 

Pure water 800ml Phenylcarbamoyl-ized gelatin 40g (the rate of an amino-group blockade = about 
88%) 

Polyvinyl pyrrolidone (K-90) 25g Polyethylene oxide (average molecular weight 100,000 [ about ]) 
12g Surfactant -1 1.2g Surfactant -2 0.6g Hardening agent -1 (tetrakis vinyl sulfonylmethane) 2.1 g 
[0116] 



[Formula 2] 



CeF! 7S0 2 NH{CH 2 ) 3 N{CH3)3 Br" 

[0117] Inkjet record form - It is the same as the ink jet record form -30 except having performed 
humid thickness of 31: [coating liquid 3-2] by 8 micrometers. 

[01 18] Inkjet record form - It is the same as the ink jet record form -30 except having performed 
humid thickness of 32: [coating liquid 3-2] by 5 micrometers. 

[01 19] Inkjet record form - It is the same as the Inkjet record form -30 except having changed 
the polyvinyl pyrrolidone of 33: [coating liquid 3-2] into polyvinyl alcohol (average degree of 
polymerization 500, whenever [ saponification ] 88%). 

[0120] Inkjet record form - It is the same as the ink jet record form -30 except having changed 
the ethyl acetate of 34: [coating liquid 3-1] into H20. 

[0121] the polyvinyl pyrrolidone of ink jet record form-35; [coating liquid 3-2] — Pao Genn (EP15) 
— the same as the ink jet record form -30 except having changed into the [first industrial 
incorporated company make}. 

[0122] Inkjet record form - It is the same as the ink jet record form -30 except having changed 
36: [coating liquid 3-1] into [coating liquid -21]. 

[0123] Inkjet record form - It is the same as the ink jet record form -30 except having changed 
37; [coating liquid 3-1] into [coating liquid -22]. 

[0124] Inkjet record form - It is the same as the ink jet record form -30 except having used 25g 
for RAPONAITO RDS {the Japan silica industrial incorporated company make} instead of the 
polyvinyl pyrrolidone of 38; [coating liquid 3-2], and polyethylene oxide. 

[0125] Inkjet record form - It is the same as the ink jet record form -30 except having changed 
39; [coating liquid 3-1] into [coating liquid -23]. 

[0126] The same assessment as an example 1 was performed to each ink jet record form 

[0127] 

[A table 5] 





&mmm 


fcbfUtl 


mm 


30 


39.2 


O 




31 


39.0 


O 




32 


38.8 


O 




33 


39.4 


O 




34 


39.6 


A 


&mm 


| 35 


39.3 


O 




36 


40.5 


o 




37 


46.2 


X 




38 


38.7 


o 




39 


48.2 


o 





[0128] 
[A table 6] 
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[0129] It turns out clearly from a table 5 and a table 6 like that the ink jet record form of this 
invention is excellent as compared with a comparative ink jet record form like an example 1. 
[0130] 
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>y*. 4fB8Bg6 3-3 1 7 3 8 1 ^-ir|Ett$4%fcN a 
zO^ti^O. 5*fi%^Ji-Cfc5-&/&->y#|&*E 
#59¥l - 1 1 5 6 7 7^-{rfHgc$4 v v7clt«ffi«^ 

1 0 OmVgedC^yil^i 1 , #MB36 2- 

2 8 6 7 8 7 ^zm^ixtiT/us.-rmmmm^Htz^ 

f&->\) iJWSL*. 2 5 9 9 8 2 IE® 

tzC a , Mg*fcl4B a X^ffi^S^ tl^^~> JJ 
so fe^ 1 8 Ora I /gW±WM->!l 



7 



(5) 
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8 



-?% &MW5 7- 1 4 0 9 l»fcB#3ftfc=n>f 
v-y #PBg6 0-2 1 9 0 84^ »^6-9 2 
01 l-5§% 136-29783 0 4§-*$ <fctf|3 7 - 8 12 1 
4^|E*Snfc^7^^tt=io^^u^y^, 
#HH¥5-2 7 8 3 2 4-S§-*5cfcl>13 7-8 1 214^1: 
12* $ ftfcftflftttSJS bfc* fctt»tt Ufc n p -f 

SrWSfcftKtt* Wtti^7-3 0nm©S/!l*jfi|S 

u ca, M g *5j:t>*B a^x#m£titz.yox&>xi>& 

[004 5] ^SSW^-f ^ hRflMlfKlC#$ b 

<f v^ti58K^>!?Ai: LTIt fiaj^Ltf, fl^BBBB 

5 7-1 24 8 6^, ^15 7- 1 2 9 7 7 8^ 13 5 8 
-5 5 2 8 3^ 136 1 -2 0 7 9 2*fcE«SttfcW 
^Jt«ffi»S:*i"5te«j^»*^^l>A % #HP36 3 
-5 7 2 7 7^j6j:l£#^^4-2 5 0 0 9 1 
**Lfc«-ttttft*^^^^^> #K1¥3 - 2 5 1 4 8 7 20 

*»£Ei^nfc4*j£0>fl* 1 mn^frmk it 2 

^Mlfc^^v/^Att^ #M¥4 - 2 5 0 0 
9 1 ^&£>134-2 6 0 0 9 2 ^ICESc 

A, feitmB!3P7-4 0 6 4 8-9-^E**jxfc3*ttjt 

[0 0 4 6] *V^3t«ttiKV^|»*«S:» 
btbSC^^b, teSj&M&O. 1 pmSlTV) 

10-5 0 nm^^yUv/^^aS^^t^^ (b 30 

[0 04 7] ME (2) CJ;§aW^9l 

a* »s^f t v nm e l fc * a> & ig^ai 

[0 04 8] # a bi ^»MlH4B*tt^-Y v^-<&zK»» 

[A] (il^i~2 0fifl:%) H*W»tt^»tt 

[B] (Ml-30lt%) firft^U »b*Lfc«-& 40 
fl£<E>tt*rt s [A] SfcH: [B] C0i^V^(7)/>^< tt 

1. 5ffipw±^/jj5«*fc^sfleffl-e#5 0 

[0 0 4 9] *«M-e»fc:»* bvvott, fc*ft/<>f > 
zKy er^/ur^^— ^7^^-vtt^y — 

[0 0 5 0] X. HfrlWftT-i: bTIi, ¥^ffi@^0. 
0 0 5-0. l/im^g^Uj;, 

[0 0 5 1] *«M^(S»^«*jBtH:, ftfc|Ej|ftl*£ so 



^ 1 3 orJWT, b< tt 1 0 Ot^T, 

^L<li8 0tKToWlT^5 o X, *filz*5IJ 

[0052] &»&*mim<o&itmk vxm^n, y 

B&»^3vK BBfetT^K IMM^vK r^y/u^y^ 
rh7t Kn77y, Tt F^hU/K 1, 2 -is 

1, 4-^t^rfy^W?>tl5, wtte>tt2a«± 
3rf#ffibTt>J:t\> 

[0 0 5 3] £ ^«*ffi»^*»»«W:ifF* b < ttjfck 
tt^^«-iC*fbTl-l 5lI%fflV^:i*jf4 

bv\> 

[00 5 4] ±E(£»^*«*aS:^*i-5»*»S:ai 

zak — &ftiaxmftm*\z&vz>mm&o. 1-15 
[0055] x^*«^a^D«F»ttS6*Mr"e**Ltf, 

loose] **w^is»^^^*»^*fcasa» 

ME (1) <^*S5fe^J:«agHr»^# 

j***S b T-f ^ * KiD«4^afe# $ ft 5 o 
[0 0 5 7] X, mJE (2) <D;£ffit;::}o^Tf3:. — «tc 

[0058] j&m<D4 i?* v bmmmmcD^ 

[00 5 9] Mxll #MBg 5 7-7 4 1 9 3^ 13 5 
7-8 7 9 8 8 3§rRZ*m 62-261476 -§-jc:E*fe<7> 
^^KK1> ftfflm 5 7-74 1 9 2^ 1^57-8 
7 9 8 9§, Ir160-7 2 7 8 5^ [361-1465 



(6) 
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9 

9 1 1 -9 50 9 1 ^RXfm 3- 1 3 3 7 6 

sfctiy -*i/<D&mRmm&M. ^Bfmgs 9-4 2 9 

9 3f« l^5 9-5 2 6 8 9f> P16 2-2 8 0 06 9 
3\ 15)61-242871 ^-*5«fctf4$M¥4 - 2 1 9 2 

IttHH. tttttffll. *«B&Jt*L 
[0 0 6 0] SIJK^J^ Ltl«ffi^/:(itIO«^ 

TS^SWbS*. N-y^n— /^mt^^s Ufr^M 

[0 0 6 1 ] &%£W<D4 y^v^xy MEftffl«t-*5*t5 

^v^f2£iffi{|J^^mil^^ 20 
Wa-f^^acy MEftffl3RlC*tbT5 — 6 0 g/m 2 
dSff*U<, 10-4 0g/m 2 ^J:^^U\ * 

[0062] *3£w<D^ >?mmffiw<Di£m<offif&m t P 
mm.<Dmaiim\ t Lx^mm 5 6-8 4 9 9 2t 

(DTfiDXtt^nft+WMS. #^Bg5 7- 3 6 6 9 2 
%-<Dm.&&yy L iy?X#}) ^r— , #^4- 1 5 7 4 4 
^ #P]Bg6 1 -5 8 7 8 8^ IrJ 6 2 - 1 74184 

^•*fs«c<o/Kyr y^r^v. #mbs6 i - 4 7 2-9 o 30 

[0 0 6 3] *PK*^y^^y ME«ffl«co3E«p* 
<hLTte, fla^^S^s* hffl|B®ffl«E<!: IT^^) 

[0 0 6 4] awaWtLTtt, tflittf. TKy^^^ 

/u*»ib, ^r-fex— h»»jiB. hyrtT-hiffi 

ffctf^i'SWJIB* ^y-T^ K*»JB, tn/>y, t;up 
ifSr^lfSbft, ^(^ftfcOHP^t-Cffiffl^iifct 

[0 0 6 5] aw-CfcS5BW«>4v^»&|2:fflt^ 
Sftft^ L-Ctt, «;fctf* HRTOtt, ttMBttfll 



10 

N #y ^u^u^* bizs&mn&ife 

[00 6 6] ±E3t«rt*i:^ y^^FI§ll^i«M 

[00 6 7] *$£W(04 >t xyzr. y ME»««"ef±«3t 

* h^S»<7>H^s?#btbSfc»^Ww»*bv\ 
(DXo fttff y ^ u 5 h t/ca^ftl^ol > 

[00 6 8] ffi^flsr^fflt^^ttSJSjRti^W^^u^S: 

TliLBKP, LBSP, NBKP, NBSP, LD 
P, NDP, LUKP, NUKPO^ftlfcfflV^^ t 
^{U*5^iil^^^LBKP, NBSP, LBS 
P, NDP, LDPSriD^<fflV^Cf:*8*U\ 
fiU LB S P*3«ttJf*fcfiLDP^Jt;*ttl oii% 

7 0fiS%WT^iF^b^ o 
[oo69] ±.^<^\^w^^pt^^t^<^-y 

[0070] JCKJKW-Bu ftiRllBJlSife, 7/^/^ry 

a, Tjfy^^uv^y n-y^^^TK^mn, 
4«7v^? A^co^^t^j^ t'zm'&mn-rz 

[00 7 1 ] tMKfclfeffl't-«>'<^^«7K«M:C S FCO 
a^t2 00-5 00 cc»Jl<, ^/c, U\]%tfk(D 
mm&tfj I S-P-8 2 0 7«^W24^7y 

4 2 y yis=.n&<Dm*%t<&fu&3o 

[00 7 2] JHjR©flF»tt 3 0 7bm 2 5 0 g dJjif* b 

#tr5 075^2 0 0 g*sjfF*bv\ WM(om£l*4 
0M2 5 U\ 
[0 0 7 3] J0S«tttMBEa»4fctttMR«»r* i/y^- 



(7) 



10-119420 



11 

0 . 7 ISM 1 . 2 g /m 2 (JIS-P-8118) ^ 
HRft-CfcSo 3E^JS«»J«tt J IS-P-81431: 
Ht$n5MT*2 0M2 0 0 gW* U^ 0 

10 0 7 5] JDgttcO p Hli JIS-P-8113 T'ffi^ 

[0 0 7 6] is«*Bi3j:tjqiffifc«ai-t-5sKy^u 

^14, ±t LTffi«Stf)/Ky xfi/y (LDPE) *3± 

v/*fcttift*Sco/Ky^^u^ (hdpe) -efesa* 
i^LLDPE^yyntv v«t>-«ftit5r t 

[0 0 7 7] #iw-f^^^^§egftiJ<7>7K!; xf i/yf 

i*^mmf$mmxii:< nt>tix t ^ «t 5 

Tir#— vw.<omik?-* y ^ u^^asjo u 

y xf u y d^f t tlla 3 - 2 Ofi* 
%. jff^L<|j:4-13ll%^fc5 0 
[0 0 7 8] /fJlxfi/ySign^^ttffll^ 

[0 0 7 9] j®3KO^»(07Ky xfi/yoft|i|j:>f ^ 



30 



^S^SfflSO^y Ji^UVS^^ 0— 4 0/ziru 
Jiffll^l 0 — 3 0 //m^fSffl-efcSo 

C^ftiK l - l ] 

0 . 0 7m mo|B*fr?-> y ^ 

¥*&B^S 3 5 0 0 <D/K y t'x/UT/^^/u 
l^r^itStS 9%) 

^©gtt^ij- 1 
-0 J Rja^BRS*tt2 3ml /m 2 t?feofc 
[0 0 8 5] 



12 

[0 0 8 0] HK±E*y^u>«WRX»*tt«T 
[00 8 1 ] ®3lo3St)3*£ : J I S-P-8 1 1 SX 

Mfcztizfe&xmJjfat^jbms o k 6x 

M2 0 k gt&5rtW*U\ 

@3l#«#3*flE : J I S-P-8 1 l 6l:J;5a)t*S 

■CKWrtl^l 07ilg2 0 0 g, «^2 0M2 0 0 

®j£mw&m^ i o 3 k g f /cm 2 

io ®*ffi-<s/^sp?»a[ : JIS-P-811 9i-»*Six 

: J I S-P-8 1 1 9\Z£Z>JjmX8 5% 
J«±, #K9 0%K±^»*bl\ 
[0 0 8 2] 

r%j «#jr»f9^*v^fi9|6«:fi*%S:^ 

20 -f- 0 

[0 0 8 3] HJ£#J 1 

ioo g/m 2 <^js*«ffi*#y ^^uveteSbfcffi 

(f$140/zm, IE£iffi{j|iJ<Dtf? y UVjf* 

Ilil:^ y t ttrw y «i^7f > 1 . 2 g 

[0 0 8 4] 



9 3 5ml 
67. 5g 
1 8 g 



[J 



C,F 17 802— N — CHjCOOK 



[0 0 8 6] Jfcfc:, ^f^^^ h!B«ffl»- 1^*51 ^ 

tmmm i - 2 ] 

¥*&«S#J0. 0 7 M m(7)ag^>y^ 

3 5 0 0(D^y IfnyUTyU^v-yu 

Vr>"{t&8 9%) 



3 8. 2ml 
1. 2g 

? y MS«ffi*E- 2 ~ 7 W ^ h 

40 Bmmm- i t mmiz l-c^l^o 

[00 8 7M^i;xyHEftffl|{-2: ffitSl 

-l] oBSfc^^*«*K:**.fca^H:-Y^*y3:y 
[00 88]^y^^x7 : 



9 8 0ml 
4 8. 2 g 
1 2. 8 g 



(8) 
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[oo8 9] ^is?i>^y 

±t^(om^m m^m i - 1 ] com^^^m^ i 8 

m l /m 2 Ici&M U fcfiTkfiS: 10. 2ml if jfJD bfcJ£A 

[0090] : OMSK 1 

-1] <7>ft»^f^S:-f yy"n^y — 7U£g££fcJ£A*M* 

[00 9 1 ] ^^yxyhiEftffl«-6 : 
- l ] <3Dfits8^7vu«:T-fc h >\z^tlTz^\±^ is* i> 

hmmmm- 1 tmz 0 

[0 0 9 2] >fy^yxyHS»f«-7 : QMfr» 1 

tt-Y ^y y hmmmm- ltmc* 

[0 0 9 3] &btltiL&*<Ds{ is? Vzcy MESffljfKJc: 

])>^—M] - 5 10 0C£ffll\ Wfifi^'^— ^Srfp* 
b^T^iji g (DWffi&fto tz 0 
[0 0 9 4] (1) >T ^RHX^* : 
(JH ^r. a — £ i/T y<D#-f <DMcM > ^ *<D 6 0 % 

©xfxo-^yr y<7)£-f y y <r>Mck>t is y M<d e o % 

[0 0 9 5] W>-^0>8fehJ 

[0 0 9 6] (2) ^f^PilRtt : 

CD^znn— ^ir/yry^-tn^nt^y ^ 3 0 



14 

1. 2 g 

= 2OO/zm0) 5rffl^T2 0^fflSU -*:<0»S<7V* 
tz Q 

[0 0 9 7] ^^KlRtt^fi»**&|CttHlft»CA9 

[00 9 8] (3) : -f^u—t^^^<D6 0 

U >f :^*##iI«K*i5^bfc< *5*"C<o«FHS:*a«) 

(4) MSi^s/^-fy^^-K^Mg 
(K) *5«tW-<j.n— <^pn^SB^^7s/^<o^— K>> 
hSrPP*U-t<7>l:@S:K|S«ET*a«bT*«)fc (K/ 
Y) o ■ttL-€ f ti2 OfiO h<7>ffiaS:»J^b 

ill : f-i m) 

( 5 ) ftjRft : fp^ffi Sr 0 *«fel**^*f*2gfc3fc 
20 ^Sff (VGS-100 1DP) ££3^X6 Ofl^feiRS: 

[0 0 9 9] ( 6 ) Wm<D'$C'hX>Tfmtl : mmwipm 

[0 10 0] »fflS*»tt, 
O ; t>t5Sijno*dt* b 

XX : it* b*<T 
30 (7) EP^ig|£ : 7=7yt<4 vySrH^bT, EP^SS 

[0 10 1] »tt<D«t^sfn*»«ttia5v^i:S:* 
-To 

[0 10 2] ^^y^^x^ hES/fl«<z>£HUg;fi 

[0103] 
[Stl] 





(M m) 


(U m) 


(rnl/m 2 ) 


i%) 




1 


188 


38.4 


23 


149 




! 2 


188 


37(a) 


16 


76 


itnm 


3 


125X2 


52 


23 


79 




4 


188 


38.4 


20 


122 




5 


188 


42 


20.3 


91 




6 


188 


37.4 


22.6 


152 




7 


188 


38.4 


22.5 


141 | 




(a); ^*^®0)iyi[!i^»b<Sa)jeg[l?a:e:t^ 





[0 10 4] 



so [«2 J 



(9) 



0-11942 



15 



16 



mm. 






(#> 




(%) 


fcfc'Sfc 




11* 


CD 


© 


K 


K/Y 


1 


o 


o 


0.06 


2 


82 


109 


84 


o 


1.39 




2 




X 


0.18 


5 


120 


210 


8 


XX 


1.03 




3 


o 


o 


0.08 


2 


90 


122 


76 


o 


1.09 




4 


o 


o 


0.07 


2 


80 


113 


82 


o 


1.3B 




5 


o 


o 


0.09 


2 


83 


110 


83 


o 


1.36 




6 


o 


o 


0.06 


2 


82 


109 


82 


o 


1.39 




7 


o 


o 


0.06 


2 


81 


109 


82 


o 


1-37 





[0 10 5] i2 0ig^b, *»«©>fy^^xy h 

[0106] Jlffi#iJ 2 

2 1 ] 

•Mft^Wil*^^*^ (5Fft9»a=*?jO. 0 3/xm) 
¥^fi^*3 2 0 0(OtKU lf^/i/7;U3- /U 
(<^>"ffc*8 5%) 

#jBS«E»|-- 1 

EAT, 21^22 — 29 fc**.T>T ^ v?rc y [0109] fc*3, 

MB«yS«- 2U H^SK^ifc- 2 2-2 9 Sr^fi b [ 0 l l 0 ] 

x>f istv^y bummm~2 2-2 9£:m*bfc 0 

(tteftii«-2 2] 

«S^@£y^i/^A (¥«««=#5>0. 0 3/zm) 

Vr^itms 5%) 
#SSt£3iJ-i 

2 3 ] 

0. 0 3 urn) 

3 2 0 ooztfy tr=/ur/U3— /u 

(^^L«8 5%) 

#ffi«tt£ij- 1 
[**»-- 2 4] 

•»^j»»*/U*>i>-fci (¥^*£@==^0. 0 3 M m) 
3 2 0 0 4>tK y fcf^UT/Un— 
(^Vft«8 5%) 

#ifi?£tt=JW- 1 
CI6«£-2 5] 

»tt^«ft;&A->** W&)%m=mO. 0 3/zm) 



-2 1] ^asSEbfcK^ttHJSWl tHfltfcLt^^ 

[0107] mmm 1 1 ra«^atffiftias:*bfc«s:«r 

tfcofP^ffiffiO^SffljRl?^ 2 3 5/imi45J:5 KTIB 
2 1 SrifcJB ITMLtSI^ofco 
[0108] 



8 3 7ml 
2 5 7. 4 g 
11. 5 g 



3 5. 3ml 
1. 2g 



8 7 0ml 
1 7 0 g 

11. 5 g 

1. 2g 

9 0 5ml 
8 0. 5 g 
11. 5 g 

3 3. 2ml 
1. 2g 

8 4 6ml 
2 5 7. 4 g 
1. 7g 

2 0. 5ml 
1. 2 g 

8 4 7ml 

2 5 7. 4 g 



(10) 
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li m) 
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¥i^tt^S3 2 0 0<DtfV \?~j\,T;Vzi—)V 

(t-^fc&S 5%) 
Tir h> 

i^settffl- 1 

(i«-2 6) 

(¥#ti&^=#j0. 0 3 
¥^fi^*3 2 00(D/Ky fcf^/UTVi^— 

(^yftS8 5%) 

^®eti^j-i 

C^JK- 2 7 ] 

(¥^&S=^J0. 05/irn) 
^i^fi-^at 3 2 0 O <D7$ V fc'^/UTVu ^ 
(^y«8 5%) 

^ffistesy-i 

CM*S£- 28] ^ 

(¥i£*frS==&JO. 0 3 
¥^fi^tfl 7 0 0 (Dstf V f'x/^7;U^ — sis 

(^•y«8 0%) 

#ffiffitt^J-l 
CM*®- 2 9 ) 

'm^fimtjj^^vj* ^mm^=mo. 03^) 

TV ]) /U^^yU 
*Sffitt#j- 1 



18 

1 . 3 2 g 
1 9 5 

4 2m 1 
1. 2 g 

8 4 7ml 
2 5 7. 4 g 

1. 2 7 g 

1. 2 g 

9 0 2ml 

2 5 7. 4 g 

I. 2 7 g 

1. 2g 

8 3 7ml 

3 3 2. 4 g 

II. 9 g 

3 5.- 2ml 
1. 2 g 



8 4 0ml 
2 5 7. 4 g 
1 . 6 2 g 
18. 4ml 
1. 2 g 

1 1] 



11 m) 



x-v me® 




[3£3] 














tb'SOtt 


ft* 






(mi/m 2 ) 


<A< m) 


(%) 




















21 


22.38 


24 


37 


185 


O 




22 


14.78 


(b) 


43fa) 


(b) 


XX 




23 


7 


21 


43 


95 


0 




24 


151.4 


22 


36.7 


150 


0 




25 


195 


21.7 


37.7 


136 


0 




26 


202.7 


23 


36.6 


169 


0 




27 


202.7 


(b) 


47.3 


(b) 


XX 




26 


27.9 


22.5 


35 


180 


0 




29 


159 


23.2 


41.1 


130 


0 





(b) : ffmrzv 



[0 1 1 21 



[SI4] 



50 



(11) 



WUH^Fl 0- 1 1 9 4 2 0 



19 



20 



mm 




<>? 












© 


@ 


IV 


IV/ I 


21 


o 


o 


0.06 


1 #30«> 


81 


110 


80 


1 .39 


*3SW 


22 


^ 


X 


0.19 


6 £ 


131 


222 


4 


1.04 


tt«HH 


23 


o 


o 


0.09 


2# 


83 


108 


84 


1.37 




24 


o 


o 


0.06 


1 # 30«> 


82 


109 


83 


1.40 


*S« 


25 


o 


o 


0.06 


1 »30«? 


82 


108 


82 


1.39 




26 


o 


o 


0.06 


2* 


83 


109 


82 


1.32 




27 




X 


0.20 


4# 


124 


200 


9 


1 .05 




28 


o 


o 


0.06 


2# 


81 


110 


84 


1 .32 




29 


o 


o 


0.06 


2# 


80 


113 


83 


1.28 





[0113J 4^&WE>^J: 5*-. HlfiWi tig 

[01 14] HJfefl] 3 

[^«t3~l] 

¥^ia^S3 5 o oco^y e'^r/un- ji> 
(^•WkS8 9%) 

#ffi«te#j-l 

HteArtt3-2] 

(r* smmmm^ms s%) 
#y ^ut'D y (k- 9 o) 

#B5SttJH-i 

3-1] 



8/imlI, 0frflJi*3-2] £±Jft LtilJiJIl 2 
IMUStt- 3 o Srf^KUfco 

[0115] 



9 3 5ml 
6 7. 5 g 
1 8 g 

3 8. 2ml 
1. 2 g 

8 0 0ml 
4 0 g 



[0 116] 
Ut2) 



CeF^SOzNHfCH^C^fe B f 

[0 117] ^^^xyHBftffl3R-3 1 : C»*» 
3-2] 8 M mttTofc^lW 

v ME«JB#E-3 0 tlH Co 

[0 118]>f^yxyHaftffi«-3 2: Hfrftii* 
3-2] WliRfS: 5 m mtff ofcB^tt^f v'x 
> h!B^ffl^-3 0tl^i: o 

[0 119]>f^yxyhERffl3R-3 3: OteffrSE 
3-2] co^y fcT^/Ufn y K^Sr^y fc/UT/^- 
^ (¥^fi^«5 0 0, tr^ltm* 8%) fcggfcfcEA* 

[0120] >fy^2;xj;hEftffl«-34: »frftJ» 



40 



2 5 g 
1 2 g 

1. 2 g 
0. 6 g 

2. 1 g 

- 3 o t m Do 

[0121] ^fy^^xiy ME«/fl«- 3 5 ; C&ffift 
3-2] <?)7Ky t'^t'ny Ky^tyy (EP1 

5) {m-xn«xt^l±»} ic^^yc«^^^^^^ 

5> MEftJB«- 3 0 tWlC. 

[0 12 2] -Y^^x^FE^-3 6 : 0frfr« 
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